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NOTHING PUTS ME 
ON THE SCENE FASTER 
THAN MY PRO-43.” 


With the PRO-43 scanner, | stay on top of events as 
they happen. Police and fire calls. Government oper- 
ations. Amateur radio, weather and more. It’s real 


news...live, unedited and always at hand, thanks to: 


800-Megahertz Band. Covers newer public-service 
frequencies for reception of emergency services not 
heard on many other scanners. 

200-Channel Memory. Ten 20-channel banks let 
you group and store channels by type of service. 
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TPIEALISTIC 


ORAVIMABLE SCANINES 


High-Speed HyperScan™. Essential for tracking 
2-way conversations on the 800-Megahertz band. 


Triple-Conversion Receiver. Virtually eliminates i 
interference so messages come in loud and clear. 


PRO-43 has plenty of other conveniences, too, like 
one-touch priority, lockout and scan-delay. It’s built 
to last, and backed by a one-year limited warranty at 
6600 Radio Shack stores nationwide. When news 
breaks, be the first to hear it... with the PRO-43. 


heal news. Hear it first... hear it best. 














IT’S A FACT: 


Neighborhood Crimewatch programs are proven crime busters. Across America, 
“citizens on patrol” are keeping a watchful eye on their neighborhoods and 
reporting suspicious activity to the police. With a CB radio and some help 

from a few concerned neighbors, you can help put felons out of business! 


i 
Our affordable, easy-to-install CBs can give your Crimewatch program added 
safety and success. Because police monitor CB channel 9, help is just a gules 
call away, and there are no licenses or expensive monthly fees. 
So visit your neighborhood Radio Shack today—our friendly staff has the solu- 
tions you need to get your Crimewatch program off the ground and on the air! 
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elcome to the inaugural issue of Radio! This exciting new 

publication is your comprehensive guide to the world of 

communications that is available exclusively to Radio 
Shack customers. 

Radio! will cover the entire communication spectrum with arti- 
cles of interest to amateur radio operators, scanner, CB, and short- 
wave enthusiasts as well as first-time hobbyists. Each issue of 
Radio! will feature authoritative articles, product reviews, and con- 
struction projects contributed by many of the best known and high- 
ly respected authors in the field. 

Our intent is to offer Radio Shack customers insights into com- 
munication technology, provide product feature and specification 
information, and share tips on what to look for when considering a 
new product purchase. 

We hope Radio! will be your source for useful information about 
the extensive range of communication products and services avail- 
able today. 

This is your magazine. The editors of Radio! welcome sugges- 
tions from readers about what you would like covered in future 
issues. Your thoughts and ideas for making Radio! even more use- 
ful will be appreciated. 

Remember, Radio! is sold only in Radio Shack stores nationwide 
at the bargain price of $1.95. 

We hope you find Radio! interesting and informative. 


BOSE L. 


Vice-President, Radio Shack 
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OUR LONG LINE OF SHORTWAVE EQUIPMENT 
CAN TAKE YOU ANYWHERE YOU WANT TO GO. 













Hear international news, Whether you're a beginner or 
music and more—in English pro at this fascinating hobby, 
or another language— from we have a world of shortwave 
London, Tokyo, Baghdad, receivers, antennas and 
Havana or other cities around accessories—and we're right 
the world! Shortwave lets you in your neighborhood. Visit 
tune in to world hot spots, Radio Shack today to see 
keep up with the news and what's in store for you! 


learn about other countries. 
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DX-390 


DX-390 digital-tuning radio with 
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Indoor Amplified Shortwave 
Antenna delivers 20dB gain for 
reception rivaling outdoor antennas 
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Scanner 
Listening 





This convenient listening post belongs to Clifford 

Duncan of Cut Knife, Saskatchewan. A base scan- 

ner, handheld scanner, and shortwave radio offer 
plenty of monitoring opportunities. 


scanning Ihe Action Bands 


With up to 400 channels, what in the world are you 
going to program into your scanner? Here s what to 
listen to besides your local police and fire departments. 


By Chuck Gysi, N2DUP 


elcome to the fantastic world of scanning, or mon- 

itoring, as it’s also sometimes known. Many of us 

in the hobby refer to ourselves as scanners or scan- 
nists (a somewhat contorted term), but we’re also known as 
monitors. And, if you’re reading this article now, you’re 
probably ready to become a scanner yourself. 


History of The Hobby 


The term “scanner” is derived—obviously—from the use 
of scanners (also misnamed “police radios” by those who 
don’t know better); the term “monitor” goes back to before 
the advent of scanners. Before all the bells and whistles were 
added to VHF and UHF radio receivers, most enthusiasts 
could “monitor” only a single channel at a time, either stat- 
ic and crystal-controlled or with a tunable dial. Not until scan- 
ners, which scanned through a series of four to eight chan- 
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nels, were introduced in the late 1960s could one monitor 
more than one channel at a time. 

The hobby of tuning in police transmissions goes back 
even further. In the 1950s, VHF frequencies started becom- 
ing popular for public safety. Then, the police radios were 
actually receivers with cumbersome antennas and allowed 
patrol units to hear “broadcasts” from police headquarters at 
the upper end of the AM broadcast band (above 1600 kHz). 
Two-way radio systems for public safety use really didn’t 
materialize until the 1940s and 1950s. 

Because the original monitor radios manufactured from the 
1950s through the mid-1970s received only one frequency at 
a time, most people used them to hear their local police or fire 
departments to know what was going on in the neighborhood. 
More often than not, those who owned these receivers were 
fire fighters, rescue squad members, or police officers. The 
hobby of scanning really didn’t take off among the general 








RADIO SHACK’S ۵ 
2-METER FM HAM 
TRANSCEIVER IS A 
DYNAMITE VALUE. 


New and experienced Hams everywhere are taking 
hold of Radio Shack’s HTX-202. . . with good reason. 
Not only is this HT a top performer, but it’s loaded with t وس تا‎ aS 
every important feature of radios that cost much more. 1ت نت‎ ee 
HTX-202 comes ready to roll with 16-frequency memory. . . BUS ا جو‎ 

full CTCSS encode/decode. .. DTMF paging. . . five 15-digit 

tone dialing memories. . . frequency and memory scanning... 

high-capacity Ni-Cd and charger. . . plus the clearly written 

manual Hams have come to expect from Radio Shack. 


Built to take a workout, HTX-202 is backed by a one-year limited 
warranty through 6600 locations. Which, combined with a price that’s 
easy for Hams everywhere to handle, makes it a dynamite value. 


Note: An FCC Amateur Radio License of Technician Class or higher is required to transmit with HTX-202. 


adie Shaek 


HAM HELD! 
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Ambulances usually can be found communicating patient status to 
hospital emergency rooms in the 155, 463 and 468 MHz ranges. 
(Photo by Chuck Gysi, N2DUP.) 





Radio stations doing live remotes will send the program from the 
scene back to the studio on the 153, 161, 450 and 455 MHz bands. 
(Photo by Chuck Gysi, N2DUP.) 


public until the mid-1970s when frequency-programmable 
scanners started becoming popular and frequency guides such 
as Police Call became available over the counter. 

The first scanners used crystals, which were small plug-in 
modules that “told” the scanner what frequencies the listener 
wanted to hear. For instance, if you wanted to listen to your 
police department on 39.28 MHz, you had a crystal for that 
frequency plugged inside your radio. Each of the four to eight 
channels (and as many as 20 channels) required a crystal for 
the particular frequency you wanted to hear. Getting crystals 
for all your listening habits could prove expensive, as many 
early monitor hobbyists found. For instance, at about $5 per 
crystal, it cost at least or $40 just to have eight crystals on 
hand for the radio. Most early scanner hobbyists had—and 
probably still have kicking around in their listening posts—a 
box of crystals. Some of the most popular crystals were those 
of mobile telephone channels in the 152-MHz range. 

In an effort to get around the need for these crystals by 
synthesizing the desired frequencies within the radio itself, 
the first programmable scanners had all types of tricks to 
them. For instance, some of the early programmable scan- 
ners incorporated tricks such as using binary codes in the 


programming of each channel, using punched cards for each 
desired program (in other words, change one frequency in 
an eight-channel group and you had to use an entirely new 
card), metal combs that were cut for various frequencies. 
There might even be an add-on box that you used to dial in 
the frequency for each channel by turning a rotary dial to the 
desired numbers for each number in the frequency. 

Eventually, scanners could be programmed by entering the 
frequency directly through a keyboard. The first such scan- 
ners appeared on the market in the mid-1970s and have 
become today’s standard. In fact, there are no new scanners 
being manufactured that allow you to use crystals for each 
channel you want to hear. Even the low-end budget scanners 
are programmable, offering thousands of possible frequen- 
cy selections for the user. 


Why a Scanner? 


So why should you buy a scanner? Most people still buy 
them to find out more about what goes on in their neighbor- 
hood or the larger community. There’s a natural curiosity 
about why an ambulance went speeding past your home last 
night, why a police car sped past you on Main Street on your 
way to work, or why there were fire trucks in front of your 
neighbor’s home while you ate dinner. 

Scanning brings home the action. You become an informed 
citizen when you know more about your neighborhood and 
local community. 


What to Buy 


If you’re buying a scanner for the first time and really 
haven’t previously experienced scanning, you probably 
should start out with a basic unit and learn as much as you 
can. Most low-end budget scanners offer 10 to 16 channels 
that you can program and also might offer a search function 
to find new frequencies. That’s all you need to get started. 

If you have had a basic scanner for some time and enjoy 
using it, you probably are ready to start looking at a model 
with more features (such as the 800 and 900 MHz or aircraft 
bands), with more channels (from 20 to 400), and with more 
bells and whistles (such as Sound Squelch). By moving up to 
a better model of scanner, you will offer yourself other aspects 
of the hobby that were not available on your basic scanner. 


Programming Your Scanner 


When you first get your scanner, you also should purchase 
a frequency guide. The Police Call directory at all Radio 
Shack stores is a good start. Program in all the frequencies 
used in your city or community. If you live in a large city, 
you'll fill up those first few channels fast. If you live in a 
rural area, however, and you still have a few channels left 
over after you get the local stuff installed, try looking at fre- 
quencies for neighboring communities or your county. For 
instance, while you might program in the local police, you 
also should check for frequencies used in your area by your 
county sheriff, the state police or highway patrol and high- 
way trucks (county, city, and state). 
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If you live on the border of another county or even anoth- 
er state, you might consider listening to those areas, too, if 
you still have room to program channels. 

But how else can you find things to listen to on your scan- 
ner? In the back of Police Call are several other listings out- 
side the routine police, fire, and emergency services frequen- 
cies. Perhaps the railroad passes through your town. If so, you 
might want to listen to some of the frequencies used by those 
rail lines, particularly frequencies listed as “road,” since they 
are more active! If you live near a lake, river, or ocean, you 
might consider programming in some of the VHF marine 
channels, especially the emergency and calling frequency, 
156.800 MHz, also known as Channel 16. And again, if you 
live near a military installation, check out the list of its fre- 
quencies and program in a few to hear our service men and 
women at work. 

Once you master programming in various frequencies, 
you're ready to try the search feature on your scanner, if it is 
so equipped. What the search feature does is automatically 
scan all frequencies between two given frequencies for any 
possible action. For instance, you might set your scanner to 
search for communications on frequencies between 155 and 
156 MHz. Your scanner might stop on 155.205 and pick up 
an ambulance getting dispatched on an emergency call, or on 
155.340 for an ambulance calling a hospital with a patient 
report as it heads to the emergency room. Or perhaps it will 
stop on 155.805 and pick up a road crew patching potholes; 
or 155.385 for a medical helicopter enroute to an accident 
scene; or 155.415 for a college police force; or 155.505 for a 
state trooper calling for backup at a vehicle stop. And so on. 
You see, as long as there are communications on those fre- 
quencies, your scanner will catch the action for you. This is 
the way you find new frequencies in your area. 

Your local police department, for example, might use 
155.670 MHz for routine dispatch and communications. One 
day, however, you may hear two units using that frequency 
say, “switch to F2” or “move to the 
new channel.” Your local frequen- 
cy directory might not show any 
additional frequencies licensed to 
your town, but, with a little detec- 
tive work, you can usually track 
down their “new channel” or their 
switch-over F2 frequency. Most of 
the time, addi- tional frequencies 
used by an agency will be in the 
same area of the frequencies 
already used. Since the police 
department in the example here 
uses 155.670 MHz, you would be 
best to search in the range from 
154.650 to 156.210 (note that this 
is a range police departments can 
use, according to the listing of fre- 
quencies and their users in Police 
Call). Right after you hear the two 
mobile units switch to their other 
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channel, start your scanner in the search mode. If you’re 
lucky, the search feature will stop on the channel you’ re look- 
ing for. In a metropolitan area, a lot of frequencies will be in 
use by a lot of various agencies, but in rural areas it’s a cinch 
to sniff out the new frequency. These are the things that excite 
scanner listeners: finding new or unpublished frequencies. 


Features 


Do you really need the 800 or 900 MHz bands on your 
scanner? How about aircraft bands? The quick answer to the 
first question is that, if you live in large metropolitan area, 
you probably will want to have the 800 MHz band. While 
most low-end budget scanners won’t include this band, you 
might want it if you live in an area such as Dayton, Ohio, 
where the emergency services use the band, orin New Jersey, 
where the state police use it. If you live in Iowa, however, 
you probably can get along without it (unless you live in lowa 
City, which uses the band). You’Il need to ask the sales per- 
sonnel when you buy your scanner if the 800 MHz band is 
necessary for where you live. 

While some metropolitan areas use the 800 MHz band for 
public safety communications, the band is also host to a lot of 
business communications, both on private and shared systems. 
The 900 MHz band is used almost exclusively in the nation’s 
largest cities. This band is also used on a very limited basis 
by hams, as well as for paging and business communications, 
again both shared and private systems. Some radio station 
studio-to-transmitter links also can be found here. 

As you can see, you will probably want a scanner with a 
search feature, if listening to more than just your local police 
and fire departments interests you. While the 150-174 MHz 
band is used by police and fire departments, you’ ll also find 
highway crews, business users, boats, weather broadcasts, 
trash trucks, railroads, trucking lines, tow trucks, taxicabs, 
industrial plants, radio and TV station news crews and remote 


سی صی ہی مه سی PB‏ 


The well-equipped listening post of Les Mattson, the editor of Northeast Scanning News in 
Paulsboro, NJ. Scanners keep tabs on the action in his community as well as nearby Philadelphia. 











broadcasts, ambulances, school buses, veterinar- 
ians, lifeguards, paging, fast-food drive-through 
order windows, park rangers, FBI agents, news- 
paper reporters and photographers, hospital secu- 
rity, and much, much more. All it takes is a little 
effort and your search feature. 

Keep a log of what you hear. If you can’t fig- 
ure out what you’ve tuned in, program the fre- 
quency into an open channel on your scanner and 
monitor it for several days. After a little listening, 
you might be able to figure out what you’ re hear- 
ing via the context of the communications heard. 

The same basic principle applies for other bands on your 
scanner, too. You'll be able to tune in similar types of com- 
munications on the VHF low band from 30 to 50 MHz and 
on UHF from 450 to 470 MHz. In the nation’s top 20 met- 
ropolitan areas, various segments of the 470-512 MHz band 
might be used for various interests, such as public safety and 
business. For instance, public safety agencies and others use 
the 500-512 MHz bands in the Philadelphia area, while the 
470-482 MHz bands are used in the New York City area. 

Also, many scanners are equipped with the 108-137 MHz 
aircraft, or aviation band. You won’t find routine commu- 
nications in the 108-118 MHz band, so if your receiver omits 
this segment, don’t worry about it. This is where beacons 
transmit to enable aircraft to keep track of their bearings on 
the ground. There is a lot of traffic to be heard, however, in 
the 118-137 MHz aircraft band. If your scanner must be set, 
be sure you are in the “AM” mode, not in the “narrow FM” 
mode used on most other scanner bands. Aircraft transmit 
in the AM mode and can typically be heard for hundreds of 
miles. If you have an outside antenna connected to your 
scanner, you'll be able to hear the aircraft as they commu- 
nicate with various flight controllers along their flight path. 
In addition, several frequencies are used by the aircraft to 
communicate with their own companies, therefore known 
as “company frequencies.” It’s on these frequencies that 
commercial airline pilots will radio ahead if there are pas- 
sengers on board who need to make connections or if addi- 
tional meals need to be loaded at the next stop. Some fre- 


The signals you hear on police frequencies often come from dis- 


patch centers such as this one in East Hampton, NY. This center 
notonly handles police calls, but also communications for fire, ambu- 
lance, village government, and fire and ambulance units in sur- 


rounding towns. (Photo by Bruce V. Backlund.) 


Several scanners from Radio Shack make a tidy listening post for 


enthusiast Jason Miller of Garland, TX. 






quencies also support airplane-to-airplane communications 
for idle chitchat among pilots. Airplanes are easy to tune in. 
You can think of the planes’ antennas as the largest tower 
around—the signal really gets out from several thousand 
feet up in the sky! 

If you live near an airport, you might also hear the tower 
giving flight clearance to various aircraft. At smaller airports, 
airplanes may be communicating with a distant “center” to 
get their flight approved. If your scanner is equipped with 
the 225 to 400 MHz band (and only top-of-the-line scanners 
are), it will tune a variety of services, but primarily military 
aircraft and satellites. The military aircraft use the AM mode, 
while most of the military satellites that show up here use 
the “narrow FM” mode. If you snag one of these satellites, 
you ll often hear tactical communications among various 
military posts. 


Types of Scanners 


There are three basic types of scanners: handheld, mobile, 
and base. If you’re on the go a lot, a handheld scanner might 
be the best bet, especially if you want to know what’s going 
on around you at all times. 

Handheld scanners typically can fit in a pocket or purse or 
will clip to a belt. A NiCd battery with a recharging pack 
allows you to use the scanner for several hours before 
recharging it (typically overnight). A handheld scanner is 
convenient because it can be used at home, in your office, in 
your car, and even while you’re shopping (although some 
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shoppers might be convinced you’re a store 
security guard with the radio clipped to your 
hip!). The main drawback with a handheld 
scanner is its battery life. But, if you only lis- 
ten for a few hours each day, and do it on the 
move, the handheld scanner is the way to go. 

If you want to be informed while driving, 
perhaps a mobile scanner is preferable. The. 
scanner can be mounted under your dash-. 
board and run off the car battery. With an out- 
side antenna, either a magnetic mount or per- 
manently mounted, you can hear all around 
you. Let’s say a police car speeds by, you can 
monitor the department’s frequency to know 
what’s going on, and better yet, you can antic- 
ipate traffic delays ahead of time. For 
instance, if you hear police and fire units 
being dispatched to a major intersection that’s along your 
travel route, you can reroute yourself before you approach 
the scene and avoid getting stuck in a line of backed-up traf- 
fic. I know it’s kept me out of many jams! 

You may even hear that police are looking for a specific 
vehicle involved in a crime; then you, too, can keep a look 
out and give the police an extra set of eyes. If you spot the 
vehicle or suspect sought by police, you can alert them from 
a cellular or pay phone. You’d be surprised at the number of 
people apprehended on tips from scanner listeners! 

One thing we also should mention is that some states or 
cities may restrict the use of scanners in vehicles by private 
citizens. Again, be sure to check with the store sales per- 
sonnel or your local police department before installing a 
scanner in your car. Know also that many states exempt 
licensed ham radio operators from mobile scanner laws. That 
in itself might be an incentive for you to get a ham license 
to cover your mobile scanning if your state restricts such use. 

The third type of scanner, the base scanner, is designed to 





A Union Pacific Railroad worker switches track while staying in touch 
with crews with his handheld radio in his back pocket. A speaker- 
microphone eases operation. (Photo courtesy Union Pacific System.) 
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Scanning fire department frequencies proves exciting listening. This is Fairfax County 
-Fire and Rescue Station 34 in Oakton, VA. The station also houses a hazardous 


materials response team. (Photo by Ken Fowler.) 


be used in your home or place of work. Some scanners, such 
as the Radio Shack’s PRO- 2006 are designed for in-home 
use and have sturdy features that allow them to be set up on 
a desk or table top for lots of scanning action. Also, a lot of 
mobile scanners come equipped with an AC converter that 
allows them to be plugged into an outlet in your home. The 
converter changes your home’s 120 volts AC to the radio’s 
needed 12 volts DC. 


Antennas 


Unless you’re buying a handheld scanner, you probably 
should consider purchasing a good scanner antenna, too. 
Normally, the rubber antenna (actually it’s a wound wire cov- 
ered with rubber) on a handheld scanner will prove satisfac- 
tory as you move around. The only exception is that you 
might want to connect a mobile scanner antenna while you 
use the handheld in your car to increase your reception range. 

For mobile installations, you’ll need a scanner antenna 
mounted on the outside of your vehicle. Typical types of 
mobile antennas include those permanently mounted on the 
roof, a trunk-lid mount with set screws, a magnetic mount, 


or even an.on-glass mount. The magnetic mount is popular 


because the antenna can be hidden in the car while in park- 
ing lots so you don’t advertise to thieves that there’s a 
scanner inside. 

Base antennas can take pretty much any form you want. 
If you listen primarily to the routine 30-50, 150-174 and 
450-512 MHz scanner bands, an antenna designed for those 
bands with gain to amplify the signal will work best. The sig- 
nal typically will be amplified in a coil on the base or mid- 
dle of the antenna. The trick with base antennas is to get them 
as high as possible because of the line-of-sight nature of VHF 


‘and UHF communications. On that premise, if you can “see” 


the station transmitting, you also can hear the signal. 

One popular type of base scanning antenna is the discone. 
While it does not have any gain, it does offer wide frequen- 
cy coverage, typically 40 to 900 MHz. This is a good bet if 
you like listening to not only the normal scanner bands, but 
also, for instance, the military aircraft band at 225-400 MHz. 
By sacrificing gain on any given band, you are getting an 


antenna that covers all frequencies inclusively, instead of 
only certain designated segments. 

Another trick for scanner listeners is to use ham antennas. 
If most of your scanner listening is in the 144-174 MHz band, 
try using a ham antenna designed for the 2-meter ham band 
at 144-148 MHz. It will work really well on VHF high band 
(144-174 MHz) and will offer acceptable performance 
on UHF, too. 

When choosing a place to mount your scanner antenna, try 
to minimize the length of cable that will be running to the 
radio. The best bet is to use a cable that exhibits low-loss 
characteristics so most of your signal isn’t “lost” in the cable 
before it even gets to the scanner from your antenna. Belden 
9913, or an equivalent, has proven popular with serious 
scanner listeners. 

If you only want to know what’s going on around your 
neighborhood, by all means, don’t go to great lengths to put 
up a good antenna. If the neighborhood is your only concern, 
the telescoping whip supplied with your scanner will prove 
quite satisfactory. 


Join a club 

If you want to explore the hobby of scanning with others, 
you might consider joining a club devoted to scanner listen- 
ing. Most clubs publish monthly or semi-monthly newslet- 





ters to keep members up to date on scanner activity in their 
area. The newsletters typically publish frequencies, radio 
code lists, and mobile unit number identifier lists, listening 
tips and more. Here are a few clubs to check out to help you 
on your way (enclose a self-addressed, stamped envelope for 
a reply). Good luck and good listening. 3 


Scanner Clubs 


e Radio Communications Monitoring Association, P.O. Box 542, 
Silverado, CA 92676. (Covers all states, Canada ae even has 
an international column.) : 

e All Ohio Scanner Club, 50 Villa Road, Springfield, OH 45503. 
(Covers Ohio and all surrounding states.) 

e Northeast Scanners, P.O. Box 62, Gibbstown, NJ 08027. (Covers 
Maine to Virginia.) 

e Bay Area Scanner Enthusiasts, 105 Sierra Way, Apt. 0 
Milpitas, CA 95035. (Covers western United States.) 

e Capitol Hill Monitors, Alan Henney, 6912 Prince Georges Ave., 
Takoma Park, MD 20912-5414. (Covers Washington, D.C., 
Maryland, northern Virginia, southern Delaware.) ہ‎ 

e Chicago Area Radio Monitoring Association, Ted and Kim 
Moran, 6536 N. Francisco, Apt. 3E, Chicago, IL 60645. 
(Covers Chicago area and all of Illinois and surrounding states.) 

e SCAN-Iowa, P.O. Box 911-RS, Burlington, TA 52601. -0911. 
(Covers all of Iowa and surrounding states. a 


Glossary 


AM—Amplitude modulation, a form of sending the signal from 


the station. Typically used by AM radio stations, aircraft, CB and © 


military aircraft. 


` Base—A radio operated from a permanent location, such as a 


home or office. 


Crystal—A plug-in module formerly used in scanners to deter- 
mine what frequencies it would scan. 

Dispatch—The act of sending patrol cars, firefighters, etc., to 
locations where they are needed. 

F2—Short for Frequency 2 (also may be referred to as Channel 


2). Two-way radio users use these designators when switching fre- 
quencies for communicating. 


FM—Frequency modulation, another form of sending the signal 
from the station. Typically used by all two-way radio users. 


Frequency Guide—A book of frequencies for a given geo Sanh 
region. 


Hams—Amateur radio operators who have passed a test and hold 
an FCC license for hobby communications on a variety of bands. 


Listening Post—Wherever a radio hobbyist sets up shop to listen 
to the radio; it might be a desk, a table top, or even an entire room. 


MHz— Megahertz, what scanner frequencies are measured in. 


Mobile—A radio installed in a motor vehicle for either transmit- 
ting or receiving. 





Programmable Scanner—A scanner that receives frequencies 
through a synthesizer that allows any frequency to be programmed 
within certain band limits. 


Remote Broadcasts—Radio stations transmitting from outside 
the studio are conducting a remote broadcast, such as news Spon 


i sporting events, etc. 


Scanner—A receiver that scans through multiple frequencies in 
the VHF and UHF bands, stopping on a channel when it hears 
communications in progress and resuming scanning when the mes- 
Sage is over. 


Search—tThe capability of a scanner to scan through all frequen- 
cies between two designated frequencies, searching for any com- 
munications in progress. 


Studio-to-Transmitter Links—Frequencies used by radio sta- 
tions to feed programming from their studio to a remotely locat- 
ed tower site for broadcast. 


UHF Scanner Bands—Technically all frequencies from 300 to 
3000 MHz, but typically from 406 to 512 MHz. 


VHF High Band—Typically the VHF scanner bands from 137 
to 174 MHz. 


VHF Low Band Typi y the VHF scanner band from 25 to 
50 MHz. 


VHF Marine—A band of frequencies between 156 and 162 MHz 
used by boats and vessels on lakes, rivers and oceans. 
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Believe it or not, satellites, space stations, and orbiting 
soace vehicles are within earshot. 


By Donald E. Dickerson, N9CUE 


ost scanners are capable of tuning some very inter- 

esting signals from space. For instance, did you 

: -know that you can use your scanner to tune low- 
orbiting satellites, the U.S. Space Shuttle or the Russian 
space station, MIR? Just imagine the voice of a Russian cos- 
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monaut coming from your speaker, direct from space! Or, if 
you are lucky enough to live near a NASA facility, like 
Kennedy, Johnson or Edwards Air Force Base (or if you take 
a handheld scanner to one of these facilities while on vaca- 
tion!), it will prove to be a feeding frenzy for your ears. Not 





From your home station you can hear satellites, the Space Shuttle and even the 
Russian spacecraft, MIR. (NASA Photo) 


The Space Shuttle blasts off from Cape Kennedy. (NASA Photo) 


only will you be able to listen to the shuttle on launch and 
landing, but you will can also monitor security operations, 
support aircraft, U.S. Coast Guard ships retrieving fuel tanks, 
chase planes, launch platform crews, NASA operations cen- 
ter, and landing crews!. 

So whether you’re a first-time owner of a new scanner or 
an old salt at tuning the radio spectrum who wants to try 
something new, here are some things to consider. 


Voices from Space 


The first thing you need to know is where to look for these 
exotic space signals. What frequency do satellites and space 
stations use? ۱ 

Let’s start by looking at voice channels used by U.S. and 
Russian space travelers. The first frequency you want to put 
in your scanner’s memory is 145.550 MHz. It is on this fre- 
quency that both nations operate amateur radio stations from 
their spacecraft. This frequency is in the 2-meter amateur 
band and is received by most scanners. Your scanner speci- 
fications will list a frequency band of 134-174 or 118-174 
MHz unless, of course, yours is a continuous coverage scan- 
ner, which means it’s capable of tuning an entire range of 
frequencies—certainly 145.550 MHz! The transmission 
mode will be FM. In this case, as with public safety stations, 
narrow-band FM (NBFM) is used. Your scanner will also be 
capable of tuning wideband FM (WBFM), used by UHF and 
800 MHz radio systems and Russian spacecraft. Amplitude 
modulation (AM) is used exclusively by aircraft in the 118- 
137 MHz band. 





Monitoring 145.550 MHz will allow you to hear any voice 
communications from the shuttle or MIR while they are over 
your location. Astronauts who are amateur radio operators 
use this frequency in their spare time or during regularly 
scheduled experiments for NASA. This same frequency is 
the main downlink for packet transmissions. This is an ama- 
teur data format that both the shuttle and MIR space station 
use in addition to voice mode. They also experiment with 
TV transmissions. 

The MIR and its manned transport vehicle “Soyuz” use 
frequencies similar to 145 MHz. MIR VHF voice channels 
are 143.625, 142.217, and 121.750 MHz. Until the recent 
launch of a satellite system similar to our own TDRS 
(Technical Data & Tracking Relay Satellites), which relays 
communications directly to a central ground station, Moscow 
had to depend on the 143.625 MHz frequency for all its voice 
transmissions with MIR. There were ground stations 
throughout the former Soviet Union and a special fleet of 
ships at sea that would relay the signal to a waiting satellite 
(Molniya) for relay to Moscow. Now, with the breakup of 
the USSR, newly independent countries are asking outra- 
geous fees for using stations that are now theirs. Possession, 
they say, is nine-tenths of the law, even in the former USSR! 
Because of this, the 143.625 and 145.550 MHz frequencies 
are still very much in use. Moscow is even using the packet 
(data) transmission on the amateur frequency to send lengthy 
daily instructions for operation of the space station. The 
142.417 and 121.750 MHz frequencies have been used for 
docking the Soyuz transport vehicles to the space station. 
These transmissions are in WBFM. You won’t need to know 
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Here: 5 plenty of frequency information to et you | 
Started i in وت‎ 


248. 900 ٤ 
249.550 
260.475 
260600 
260.975 — 
261450 
261.500 


261.650 
261.675 
261.700 


261.950 


262.050 — 


262.100 


` 262. 275 
` 20 
262.475 
262.550 
262.675 
-262.950 
264.900 


: Known FM y aiar Satellite Channels (MHz) 


269. 175 


269.850 
269.950 


— 288.000 
-295.075 


261 600 262.150 269.075 


NASA Facilities (MHz) 
Marshall (Alabama) 
122.850 
162.125 
164.175 
166.225 
168.450 
314.600 
Johnson (Texas) 
164.050 
168.000 


170.100 
173.685 
314.600 
382.600 
Goddard (Maryland) 
164.175 
167.825 
170.400 
171.150 


Kennedy Space Center (MHz) 


Operations 165.190 126.300 Ships 


An RCA SATCOM being readied for launch. (NASA Photo) 


Russian to know when you catch one of their transmissions, 
so be sure to load these frequencies in your scanner. 


Russian Amateur Radio in Soace 


In 1991, the Russians placed the first FM amateur radio 
satellite in orbit. The spacecraft is identified as RS-14: the 
RS stands for Radio Satellite (Sputnik) and the 14 indicates 
that it is the 14th spacecraft in the series. RS-14 is actually 
a packet data satellite. Its single-channel FM transponder (a 
combination of a receiver for one band and a transmitter for 
another band) can be heard on 145.987 MHz. Here you will 
find amateur radio operators making contacts throughout the 
U.S. as well as pre-recorded voice transmissions about the 
peaceful use of space. RS-14 will, for example, receive sig- 
nals uplinked to it from the ground on the 435 MHz band 
and will simultaneously transmit this same signal down to 
earth (or downlink) on the 145 MHz band. In this case, the 
FM uplink for RS-14 is 435.016 MHz and the downlink is 
145.987 MHz. FM signals are very wide (usually 15—30 kHz) 
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121.900 
126.400 
139.300 
140.200 
142.800 
148.400 
162.600 


Operations 


138.175 
139.800 
148.675 
170.350 
228.200 
259.700 
Aircraft 

116.400 
120.950 
121.800 


171.260 
273.500 


Aircraft 


117.800 
118.400 
120.950 
121.500 


Dryden/Edwards AFB (MHz) 


126.400 
138.300 
148.500 
273.000 
335.800 


126.100 
127.800 
149.100 


121.750 
123.600 
126.300 
284.000 
296.000 
296.800 


141.000 
148.455 
148.500 
149.000 
149.100 
162.000 


Shuttle Launch/Landing 
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and are not an efficient use of frequency space, especially on 
a satellite’s narrow transponder. For this reason, RS-14 has 
only one channel for FM, which allows only one station to 
use it at a time. Single-sideband (SSB) or Morse code (CW) 
is the usual transmission mode for amateur satellites. Several 
SSB or CW stations can operate simultaneously on a 
transponder wide enough for only one FM signal. 

If your scanner includes an SSB reception mode, you have 
several other options. With the proper antenna and pre-amp, 
you can listen to amateur conversations over the OSCAR 10 
or 13 satellites. They downlink signals in the 145 and 435 
MHz bands. Their signals tend to be weaker because of the 
higher orbit they maintain. But, before we move into other 
transmission modes and away from FM, let’s look at anoth- 
er possible source of FM from space. 


Geo-stationary and Low-Orbiting 
satellites 


The military operates several networks of geo-stationary 
satellites. These spacecraft are 22,000 miles above the earth, 
mixed in among the TV and telecommunication satellites. 
You can, on occasion, find an open FM voice channel being 
used on these satellites. These channels are clustered around 
260 MHz in the military band (225-400 MHz). Listening for 
them will require a discone and pre-amp or a beam antenna 
that allows you to control both azimuth and elevation. 

Virtually any scanner you buy will offer the 108 to 174 
MHz band (some offer 134 to 174 MHz). This lets you lis- 
ten to the FM from manned space missions and allows you 
to tune the 136-138 MHz satellite band. This is where the 
polar orbiting (low altitude) weather and experimental satel- 


lites can be heard. All you will hear on this band are the var- 
ious sounds of data transmissions from these spacecraft. 
Many hobbyists move into this band with a computer, 
modem, and computer program to intercept and print their 
own weather satellite photos. Others use this band to track 
satellites, usually by computer. You can still track the space- 
craft with a manual tracking device if you receive the nec- 
essary tracking data from NASA. Some students of this band 
are rewarded by being the first to hear and report a new space- 
craft transmitting. The band will also be the new home of the 
Low Orbit Mobile Satellite Service. 

One other note on tracking. Some folks like to visually 
spot satellites. By tracking them you will know when their 
orbit will bring them over your location, near or just after 
sunset and just before dawn. At this point, the spacecraft will 
still be in direct sunlight while your sky is dark. It is easy to 
spot fast moving spacecraft under such conditions. 

The manned spacecraft frequencies in the 143 and 145 
MHz bands also fall into this 108 to 174 MHz section. VHF 
(30 to 300 MHz) and UHF (300 to 3,000 MHz) are consid- 
ered line-of-sight frequencies. That is, they are usually only 
good for short range communications. Since these frequen- 
cy bands are usually used in a land mobile radio system, such 
as police and fire services, the range is usually limited to 20 
miles. This limitation is caused by the obstacles and terrain 
that come between the base and mobile antenna. This diffi- 
culty is completely eliminated in space. As long as the space- 
craft you want to hear is above your horizon, you will have 
line-of-sight, whether the target is 200 or 1,200 miles aloft. 
While the spacecraft is above your horizon, you will hear 
any voice signal it transmits on the channels you are moni- 
toring. You don’t need an outside antenna to punch in the 


Good all-angle reception 





Discone antenna 


A discone antenna will provide good all-angle reception of orbiting vehicles. 
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Operational Earth Observation Satellites 


frequencies to listen, but you will want one eventually, as it 
will improve signal strength and increase the time you have 
a usable signal during each pass. Spacecraft that are 200 to 
1,200 miles up (above your horizon) will be in range of your 
station between eight to 15 minutes per pass. In the case of 
amateur satellites, it takes approximately 90 minutes to com- 
plete an orbit. During this time, the earth will have turned 
approximately 30 degrees beneath the spacecraft. This is 
important tracking information and shows that the satellite 
will make two or three consecutive crossings of the U.S. 
during the day. 


Equipment for Satellite Listening 


I use and highly recommend the discone antenna for sev- 
eral reasons (the Radio Shack 20-013 is particularly good). 
First, it is a vertically polarized antenna, but has elements in 
both vertical and horizontal plane. The antenna has a series of 
drooping ground radials and a flat disc-like top hat. The hor- 
izontal elements are great at catching high-angle signals from 
spacecraft, even when the craft is directly overhead. Another 
advantage of a discone for space operations is that it is wide- 
banded, usually providing good performance over a wide fre- 
quency range. The discone is also a unity gain antenna. This 
is important if you live in an RF saturated area. This is where 
heavy VHF/UHF radio activity is present, as in most major 


cities. A scanner can overload and have other image and inter- 
ference problems in such an area even without an outside 
antenna. A discone will not add as much gain as some other 
antennas. In rural or suburban areas, high gain and even beam 
antennas will also work well. 

A vertical antenna has good gain and is designed primar- 
ily for signals arriving at low angles, like mobile units and 
other base radio stations. This can be a small disadvantage 
when listening to spacecraft. As the satellite climbs in alti- 
tude and the radio signal arrives at the antenna at a higher 
and higher angle, there is less capture area available to 
receive the signal, thereby limiting signal strength. As the 
spacecraft descends toward the horizon, it again enters the 
vertical’s low angle reception area. Near the horizon is where 
the vertical will exceed the discone’s performance. 

The higher you go in frequency, the greater loss in your 
antenna line and connectors. So, use the best quality equip- 
ment you can afford. Your solder connections should be 
good, too. 

If you are interested in listening to the voice signals on 
amateur radio satellites, you will need a scanning receiver 
that has selectable upper sideband and lower sideband con- 
trols. Also, if you plan on moving into some of the data 
modes, like weather fax, packet, etc., a quality, stable receiv- 
er with good filtering will be required. This will allow you 
to hear SSB voice/CW (and data) on the 29, 145, and 435 
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The Radio Shack PRO-2006 scanner is your ticket to listening to a multitude 


of space communications and much more! 


MHz amateur bands. An outside antenna will be required to 
hear the satellites at 435 MHz and above. Some amateurs 
who use the high altitude Oscar-type satellites use a twist 
antenna to compensate for the movement of the spacecraft, 
which can produce deep fades in the signal. This is most often 
caused by the stationary dipole antenna used by the satellite: 
as the satellite turns, its polarity changes from vertical to hor- 
izontal (relatively speaking). You can put together a simple 
two-element twist antenna that will work for weather, ama- 
teur, and manned satellites, as well as for the military band. 
It has the same advantages of a discone antenna and can be 
placed in the attic. If you are going to listen in on only one 
satellite band or frequency, you can cut the antenna for that 
specific frequency; if it is cut for the lowest frequency used, 
it will work well as an all-around antenna. You can find com- 
plete instructions on building this antenna in The Weather 
Satellite Handbook, by Ralph Taggart (see information box 
at end of article). 

To listen in on military satellites, you only need a scanner 
that tunes the 225 to 400 MHz spectrum and a discone or 
yagi beam antenna that you can point at the satellite. A sin- 
gle band or wideband pre-amp will help, but it’s not a top 
priority for the newcomer. Also remember to keep your high- 
quality feed lines as short as possible on any installation. 


Tuning Extra Vehicular Activity 


There is one other exotic source of space listening you may 
wish to pursue. During space shuttle missions, astronauts will 
sometimes leave the spacecraft to make repairs or conduct 
an experiment. These space walks are officially known as 
Extra Vehicular Activity, or EVAs. When outside the space- 
craft, astronauts use a full duplex set of VHF frequencies to 
maintain radio contact with the shuttle. Each self-propelled 
EVA manpack has three voice channels and an emergency 
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location beacon. The beacon transmits on 243 MHz 
in an emergency. The duplex frequencies are 259.7 
and 296.8 MHz. Full duplex simply means that both 
parties can talk at the same time and be heard, much 
like telephone conversations. For example, if the 
shuttle transmits on 259.7 MHz, it will listen on 
296.8 MHz. The EVA pack will then transmit on 
296.8 MHz and listen for the shuttle on 259.7 MHz. 
There is an additional frequency on the EVA pack 
that the shuttle cannot hear. It is a direct frequency 
between EVA packs and is on 279.0 MHz. These 
VHF voice frequencies have their audio fed into a 
relay transmitter aboard the shuttle that simultane- 
ously transmits the communications to the TDRS, 
which was specifically designed to relay shuttle 
communications. It uses the S-band (2,000 to 4,000 
MHz or 2 to 4 GHz) to relay communications to 
ground stations. 

Don’t forget that the EVA frequencies are in the 
middle of the military aero band and not all scan- 
ners include this band. The duplex frequencies used 
on the EVA packs are much like other VHF signals: 
they are line-of-sight and will be within range of your loca- 
tion when they are above your horizon. 


One Last Reminder 


When you are putting frequencies into your new scanner, 
it may automatically round off the frequency. For example, 
you may enter 142.417 MHz in memory, only to have the 
readout display 143.415 MHz, or 145.987 MHz will show 
as 145.985 MHz. This will not affect your receiver’s ability 
to hear stations, however, as the receiver will allow signals 
that are several kHz from the center frequency to be heard 
without difficulty. 

As we as we rocket toward the year 2001, why not give 
your scanner some new numbers to crunch and get in on the 
cutting edge of communications. Plug in some space fre- 
quencies and try your luck. Remember, patience is a virtue, 
and you’ll need it when searching the blackness of space for 
exotic radio signals. Don’t be disappointed if you don’t hear 
the Russian MIR space station on your first try—just keep 
trying. There is little to compare to the thrill of hearing your 
first voice transmissions from U.S. astronauts or Russian cos- 
monauts transmitting directly from space into your home. 
Your patience will be well rewarded. 


For a detailed look at NASA communications and an 
exhaustive NASA frequency list, I suggest a book called 
Monitoring NASA Communications by Tony Curtis, 
K3RXK. It’s carried by most mail order companies or you 
can write to Tiare Publications, P. O. Box 493, Lake 


Geneva, WI 53147. Good listening! 

For detailed instructions on building your own antenna 
check out The Weather Satellite Handbook by Ralph 
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Amateur Radio 


you want to get in on the fun and 
excitement of personal radio 

communications—from talking 
to friends across town, to making new 
friends in dozens of foreign countries— 
Amateur Radio is for you! 

More than two million people around 
the world share a fascination with the 
diversity and friendships Amateur Radio 
brings to their lives. Amateur Radio is a 
multifaceted method of communication 
that fits every lifestyle. 

Who are these Amateur Radio enthusi- 
asts? Kings, country western singing 
stars, senior citizens, astronauts, school 
children, mechanics and homemakers, to 
name just a few. Anyone can enjoy 
Amateur Radio, regardless of age, 
gender, occupation or physical ability. 

The best part about Amateur Radio is 
that there are so many activities to 
explore—finding your perfect fit is half of 
the fun. You can operate a two-way radio 
station from your easy-chair, computer, 
car, boar, camper or even from a 
mountaintop! It’s two-way mobility with a 
capital “M.” 

Amateur Radio is fun and convenient— 
and it's great for 
emergencies. You 
can talk to other hams 
(Amateur Radio op- 
erators) across town, 
across the globe and 
even beyond. Ever 
imagine talking to an 
astronaut in orbit or 
bouncing a signal off 
the moon and back? 
Amateur Radio op- 
erators do it every 
day—and you can, 
too. 

Finding out how 
you can get started in 
ham radio couldn’t be 
easier. We're the 








American Radio Relay League, the largest 
Amateur Radio membership organization 
in the country, and ۷۵۷۵ been helping 
hams (and future hams) get started for 
more than 75 years. ۷۸۷۵۱۱ help you, too. 

A great way to get more acquainted with 
Amateur Radio, or enhance your ham 
radio enjoyment if you're already licensed, 
is membership in the ARRL. In addition to 
invaluable services, benefits and access 
to dozens of specialized ham radio 
books, each month you'll receive your 
membership journal, QST. Weighing in at 
more than 200 pages per issue, QST is 
packed with Amateur Radio news, 
features, operating tips, technical advice 
and a very special section for beginners: 
New Ham Companion. You'll get the whole 
picture—everything that’s going on in the 
amateur community, and you'll be able to 
take advantage of everything Amateur 
Radio has to offer. 


Getting Started Now: 
Two Roads to Success 


Getting started in Amateur Radio is as 
simple as calling the toll-free number 
shown below. 

The easiest way to get the "ball rolling" 
is to ask for our free “Getting Started in 
Amateur Radio” package. Included is all 
the information you need to find out about 
how you can get on the air with your own 
ham radio station. 

If you're already a ham—or think that 
you want to be!—call the toll-free number 
and sign up for a 1-year ARRL Member- 
ship. Membership in the American Radio 
Relay League—the national organization 
of Amateur Radio operators—is an in- 
valuable help in getting a good start inham 
radio. As an ARRL Member, you'll expand 
your Amateur Radio horizons with expert 
information on virtually every Amateur 
Radio topic and enjoy membership 
services tailored to your needs as a new 
ham. 

So, what are you waiting for? Call today. 
The fascinating world of Amateur Radio 
awaits! 


Call 1-800-32-NEWHAM 


AMERICAN RADIO RELAY LEAGUE 225 MAIN STREET Æ NEWINGTON, CT 06111-1494 
203-666-1541 (voice) Mi 203-665-7531 (fax) 


In Review: 


Ihe Radio Shack 
PRO-2006 Scanner 


By Harold Ort, N2RLL 


meant going down to the local Radio Shack store to 

buy frequency crystals. Fact is, there were times 
when the exact frequency you needed wasn’t even in stock. 
Well, you probably needed some extra coax or flashlight bat- 
teries anyway. There was also a time when most public ser- 
vice agencies like police, fire and medical services, were 
found in the lower VHF range. Ah, yes, those were the days, 
right? Wrong! 

With only a handful of available crystal slots, scanner users 
could only dream of some future time when dozens, perhaps 
hundreds, of frequencies could somehow be jammed inside 
a futuristic listening device. You’d want superb sensitivity 
and selectivity, areceiver that would scan through your chan- 
nels in the blink of an eye, and cover virtually the entire 
VHF/UHF spectrum, and then some. You’d want the Radio 
Shack PRO-2006. 

The PRO-2006 has been acclaimed by many serious mon- 
itors and experts as a top-of-the-line scanner. Bill Cheek, 
writing in Popular Communications magazine said, “The 
[Radio Shack] PRO-2006 continues the fine tradition of 
excellence at an affordable price. ...” I certainly agree with 
Bill. Having owned this particular scanner for three years 
now, it’s the best investment in a scanner I’ve ever made. 
We live in an area that’s super-saturated with paging, cellu- 
lar, taxicab, police and fire transmitters. The PRO-2006 per- 
forms like a gem, hearing signals from remote mobiles with 
only an outside discone antenna, and rejecting out-of-band 
signals and nearby strong transmissions! 


r ‘| here was a time when “programming the scanner” 


Let's Open The Box 


Open the carton and look at the easy-to-understand man- 
ual. Here’s a manual that needs no further explanation or 
frantic calls to a manufacturer to decipher its contents. It’s 
in plain English with plenty of illustrations to guide first- 
time buyers (and experienced scanner users, too) through 
every facet of its operation. There’s always the temptation 
to operate radios without looking at the manual, but do it 
right. Read the manual and keep it in a drawer near the scan- 
ner; you never know when you'll have a question—and 
believe me, this manual answers all your questions! 


Frequency Coverage 
Let’s talk a minute about the PRO-2006’s frequency cov- 
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The PRO-2006 covers virtually the entire VHF/UHF spectrum. 


erage. It tunes 25 to 520, 760 to 823, 851 to 868, and 896 to 
1300 MHz. That’s a hefty portion of the scanning radio spec- 
trum! There’s CB, police, medical, fire, satellites, aircraft 
(both commercial and military bands), marine, railroad, 
weather, amateur (ham) and government frequency cover- 
age. Upon careful examination of the coverage, you’ ll notice 
the scanner doesn’t tune the cellular telephone frequencies. 
This is no big loss to most users, though, since it does include 
the new 800 MHz public safety frequencies. 


Ease of Operation 


It’s important to be able to see the scanner’s multi-purpose 
LCD window clearly. Radio Shack has thoughtfully provid- 
ed two front-mounted folding feet that tilt the unit up for an 
excellent viewing angle. Of course they can be left in the 
down position, if desired. 

The keyboard of the PRO-2006 is extremely user-friendly. 
Besides the rotary volume (on/off) and squelch controls, the 
actual push-button operation is broken down into two sec- 
tions: “Operation” and “Program.” You can see that a lot of 
common sense went into the layout of the keyboard. The 10 
number keys on the “Program” side of the scanner also have 
white imprinted numbers above each key, indicating the 
channel numbers found in each “bank.” (We’ll talk more 
about banks in a minute). All the buttons have a profession- 
al feel to them when pushed. Unlike some scanners, they 
don’t rock back and forth as if mounted on the end of a nee- 
dle, rather it feels firm and responsive. 





The PRO-2006 operates from standard 110 VAC house 
current or with an optional power cable (Radio Shack num- 
ber 270-1534), from your vehicle cigarette lighter socket. If 
you’re interested in mobile monitoring, go to your local 
Radio Shack store and have them order part number 20-0001 
“Quick Release Mounting Bracket” (20-127/144/145). It’s 
currently $24.99 plus $4 shipping directly to your home. 
(Please realize, however, that in some areas it’s illegal to use 
a scanner in a vehicle—make sure you know the local laws 
before making a purchase.) 

Let’s quickly highlight how easy it is to program a known 
frequency into the PRO-2006. Using the front panel keyboard, 
you'd first press MANUAL, then PROGRAM, followed by the fre- 
quency digits, and then pressing ENTER. The multi-purpose 
lighted display window prompts you with messages as 
reminders of the mode you’re in, such as “program,” which 
alerts you that you’re in the “program” mode, or “delay” which 
tells you you’ ve entered a two-second delay in the memory 
for a particular channel. (The delay feature pauses the scan 
function after each received transmission, giving you a chance 
to hear the other person’s response.) The PRO-2006 scans at 
26 and 13 channels per second. That means that in about 15 
seconds all 400 channels are scanned. That’s lightning fast! 
A simple key press switches between the two speeds. 

Allin all, the 2006 can store up to 410 frequencies. It works 
like this. This state-of-the-art machine has 400 permanent 
memories, or channels, plus 10 “monitor” memories. The 
400 channels are divided into 10 groups (banks) of 40 chan- 
nels each. Serious listeners find that grouping of specific 
types of services is extremely useful. For example, you can 
program Bank | (channels 1-40) with your local police, sher- 
iff, and nearby town police frequencies. In Bank 2 (channels 
41-80) you might want to program your ambulance, emer- 
gency medical, and related services. In each of the remain- 
ing eight banks you can program 40 aircraft frequencies, 40 
military/federal frequencies, etc., up to a total of 400 chan- 
nels. You can scan all 400 channels, or tell the scanner which 
particular banks you want to hear. For instance, if you want 
to hear only your local police and sheriff frequencies (Bank 
1) you simply turn on that bank by pressing the “1” key for 
the bank you want to turn on (or off). In the display, if the 
“bank” indicator 1s on, a small bar will appear under the bank 
number, indicating that bank is being scanned. You can scan 
all 10 banks or only one. You decide! 

If you’ ve got a favorite channel you want to keep constant 
tabs on, program it in the 2006’s priority channel. Unlike 
some scanners, the priority channel doesn’t have to be 
Channel 1; you can designate any of the 400 channels your 
priority channel. Simply press the PROGRAM key and the 
desired channel number, then press the PRI key. Again, the 
display cues you by displaying “P” when the scanner is set 
to the priority channel. 

You can also lockout (or skip) those channels you don’t 
want the 2006 to scan. While this is a common feature on 
scanners, this unit takes it a step further by including a “‘lock- 
outreview.” This unique feature allows you to visually check 
those channels you’ve locked out. Very often, folks fre- 


quently lock out a channel or two, only to use the scanner a 
few days later forgetting that they went “lockout crazy” and 
that now maybe a dozen or more frequencies are locked out. 
The simple remedy is to use the “lockout review” feature of 
the 2006 by pressing L/o Ryw. To subsequently unlock a 
locked out channel, press LOCKOUT. 

One of the tradeoffs made when technology made the giant 
leap from crystal-controlled scanners to the programmable 
type resulted in an annoyance called “birdies.” These are sig- 
nals generated inside your scanner that fool it into “think- 
ing” it’s hearing a transmission when, in fact, it isn’t. This 
is acommon occurrence in scanners, but thankfully the PRO- 
2006 is virtually immune to birdies. For the few birdies and 
other signals you may encounter in your area without any 
sound—just an unmodulated carrier—the 2006 incorporates 
a “sound squelch” circuit. This is one of the single most use- 
ful items around. Push the button in activating the sound 
squelch, and, when the scanner hears a transmission with no 
sound within 1/2 second, it goes to the next transmission. 


Search and Monitor Functions 


If you’re like most listeners, you’ll want to set up the 10 
search banks for small segments of particular frequency 
bands. Take the 406 to 420 MHz government band, for exam- 
ple. You’d never search such a large segment of frequencies. 
Instead, pick a smaller portion, say 406 to 408 MHz to search. 
With the PRO-2006, as the scanner detects a transmission 
and stops during its search, you can store that new frequen- 
cy ina “monitor” channel. This stores the frequency in one 
of 10 channels for future listening. Later you can listen to 
those stored monitor memories. If you decide to store the 
new frequency in one of the 400 main channels, the 2006 
allows you to easily transfer your catches by a few simple 
button pushes. 


More Than A Scanner 


The PRO-2006 is much more than a scanner: it’s a scan- 
ning receiver with lots of great additions to make your lis- 
tening more enjoyable. The list of features includes a tele- 
scoping whip antenna that screws into the top of the unit. 
(Use this for close-in reception of nearby transmissions, but 
for best results connect a properly-mounted discone anten- 
na either outside or in your attic, if possible.) It also offers 
jacks on the rear panel for an external speaker (although the 
audio output of 1.3 watts is enough to easily reach from my 
listening post to the next room!), a tape recorder output and 
13.8 VDC jack for mobile operation. There’s even a head- 
phone jack on the front panel. I'd recommend the Radio 
Shack 20-210 mono headset. The 2006 weighs about five 
pounds and measures about (HWD) 3" X 8" X 8". 

If you’re thinking about a scanner you can use at home or 
when you’re mobile and that has a whopping 400 channels, 
plenty of extra features and 800 MHz coverage, think no fur- 
ther than the PRO-2006 for $399.99. The key word in the 
2006 is “PRO”! نا‎ 


Spring 1994 RADIO! 23 








Shortwave 
Listening 


Shortwave: The Great 


Radio Escape 


Here's your “Shortwave-101" course. We'll tell you 


what you can hear, and much, much more. 


By Gerry L. Dexter 


old down the scan button on your digital AM radio. 
Hron find it stops when it hits 1600 or 1610, if it 

doesn’t revert back to the beginning of the AM band. 
If you could somehow force those numbers to go higher— 
past 1700 kHz, past 2000 and beyond, you’d find yourself 
in a very different radio world. It’s a place filled with all 
kinds of strange sounds, unusual music, information you 
didn’t find on that AM dial, not to mention mysterious sig- 
nals and other listening adventures. 

Fortunately, it doesn’t matter much that your ordinary AM 
radio won’t let you explore this Tolkien-like land. An inex- 
pensive to moderately priced shortwave radio (and some 
patience) is all it takes! 


The Shortwave Difference 


Shortwave picks up where the AM radio band leaves off. 
It is just one slice of the huge electromagnetic spectrum, but 
it’s a pretty big one. It covers an area about 25 times larger 
than the space on your ordinary AM radio. In other words, 
if AM is Delaware, then shortwave is Texas! Shortwave 
radio picks up at 1,700 kHz where AM radio ends (an inter- 
national agreement recently moved the upper border of the 
band from 1,605) and runs all the way up to 30,000 kHz. 

Shortwave frequencies are given in kiloHertz (kHz) or 
MegaHertz (MHz). A MegaHertz is the equivalent of 1,000 
kHz, a frequency which is right in the middle of the AM 
band. There are a lot of frequency references dealing with 
shortwave, and it’s easier to say or write 30 MHz instead of 
30,000 kHz. You will also encounter the terms “meters” and 
“meter band.” While kiloHertz and MegaHertz are mea- 
surements of how many radio waves are produced by a trans- 
mitter in a given second (i.e., the frequency of the waves), 
meters measure the distance between each of the waves. 
Meter band is a more general classification for many fre- 
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A discussion program goes out to a worldwide audience from 
Deutsche Welle, The Voice of Germany. 


quencies having the same approximate wavelength. The 31- 
meter band, for instance, refers to the group of frequencies 
with wavelengths of 31 point something meters. (Sometimes 
it’s even less specific.) 


Propagation—Gefting a Signal 
from Here to There 


Propagation is the natural force which enables a signal to 
get from one point to another, and it’s essential to every kind 
of radio transmission. But shortwave is even more depen- 
dent on propagation than any other group of frequencies. 
Propagation on the shortwave bands is especially tempera- 
mental, and many elements affect shortwave reception. The 





Listeners hear an announcement over the Ghana Broadcasting 
Corporation, a station often audible around 0600 on 4915 kHz. 


time of day versus the frequency band to which you are lis- 
tening, the season of the year, and the state of the sunspot 
cycle are all determining factors in shortwave reception. 
Sudden bursts from the sun can even wipe out shortwave 
reception for several hours. 

This means shortwave is not quite as dependable a medi- 
um as AM or FM. You can’t always be 100% sure the sta- 
tion you want will always be there, or, if it is, that it will be 
as loud and clear as your favorite AM or FM broadcast sta- 
tion. For many shortwave listeners (also called SWLs) 
though, that somewhat uncertain situation is part of the fun 
of shortwave. 


What Can You Hear? 


Unlike AM or FM, the shortwave range (also known as 
the “high frequency band”) is aradio “soup” filled with every 
imaginable kind of signal. There are foreign broadcasters 
speaking in a hundred different tongues. There are unlicensed 
pirate stations broadcasting on catch-as-catch-can schedules. 
Several shortwave segments are the preserve of amateur 
(ham) radio operators, and you’ll find them chatting with 
each other, handling messages from third parties or phone 
patches, or even helping with communications during a nat- 
ural disaster. 

You can tune in on the pilots of jetliners as they fly across 
the ocean. You can listen to maritime communications— 
everything from an ocean liner on a Caribbean cruise to tug- 
boats on the Mississippi. You can set your watch with the 
world’s most accurate time keeper: the National Institute of 
Standards’ station WWV which offers non-stop time signals. 
The governments and militaries of the world also use short- 
wave for a wide variety of communications. Many SWLs 
have picked up signals from Air Force One and tuned in on 
tank battles during the Gulf War! 


A disc jockey on the Solomon Islands Broadcasting Service. A good 
receiver and antenna can usually pick up this station in the sum- 
mer months around 0700 on 9545 kHz. 


Shortwave has its dark side, too. You may run across a 
voice reading strings of numbers, usually in Spanish. These 
are believed to be some sort of “spy” transmissions. They 
have been on the air for some 30 years and no one has yet 
solved the mystery of these strange signals. There are also 
mysterious stations backed by unknown groups, broadcast- 
ing against a particular government in the hope of one day 
stirring up a revolution. Many such broadcasts are on the air 
now, calling for the end of the Castro regime. 

If all the signals in the shortwave range could be “seen” at 
the same time—if you photographed that picture twice, as 
fast as you could click the button, you’d find the second pic- 
ture different from the first. There are so many signals com- 
ing and going on shortwave that no two seconds are exactly 
alike! Little wonder, then, that there are people who never 
listen to anything else! 


A La Mode 


There is still another way in which shortwave differs from 
AM and FM. All the stations on AM broadcast using ampli- 
tude modulation (AM), and all those on FM use frequency 
modulation (FM). It’s a different deal on shortwave, though. 
The broadcasters use AM, so any shortwave radio will pro- 
vide understandable signals. But, beyond the broadcasters, 
all bets are off. There are many transmissions which use sin- 
gle sideband (SSB), a mode which, essentially, amounts to 
sending and receiving only half the AM signal. If a short- 
wave radio isn’t equipped for SSB reception, then what you 
hear won’t be understandable. Either the Radio Shack DX- 
390 or 392 receivers have SSB capability and a multitude of 
other convenient features. If you’re interested in only hear- 
ing international broadcasters, the DX-351 for $49.99 or DX- 
375 for $99.99 are adequate. 

Shortwave signals may also be sent in Morse code (CW) 
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Radio Austria International is typical of a 


medium-sized shortwave broadcaster. وہ‎ 


or various forms of radioteletype 
(RTTY), which require specialized 
add-on equipment to decode. 


Voices of the World 


The foreign broadcasts are short- 
wave’s biggest attraction for most 
people. No other medium offers 
such a large and varied output of 
news in any given day—including 
CNN and all other news broadcast- 
ers! Spend a few hours listening to the BBC (British 
Broadcasting Corporation) and you’ll begin to realize how 
much is going on in the world that you don’t hear about. Dan 
Rather isn’t kidding when he says “that’s part of our world 
tonight.” Part is the operative word! Radio Bulgaria, for 
example, doesn’t concern itself with the latest Washington 
scandal, it focuses coverage on events in and around Bulgaria. 

There are more than 100 countries broadcasting on short- 
wave and most air at least some of their programs in English. 
Some stations are gigantic operations, broadcasting around 
the clock from monster transmitters capable of half a million 
watts of power! Some stations operate in English most of the 
time and even beam several hours of programming to North 
America each day. Others may broadcast to North America 
for only a half hour a day, a few even less than that. Let’s 
point out that broadcasts not directed to North America can 
still be picked up, often quite well, but those aimed specifi- 
cally at this continent are generally heard best. 

These large stations usually have many transmitters, use 
many different frequencies at the same time, and may even 
broadcast to different parts of the world in different lan- 
guages on different frequencies simultaneously! 

Some stations, especially the bigger ones, usually have 
long and often complicated operating schedules. And, 
because of seasonal changes in shortwave propagation or 
interference problems, they are likely to make changes in 
their frequencies from time to time. Unlike your local FM 
rocker, most shortwave stations aren’ t going to be at the same 
spot on the dial 24-hours every day! Fortunately, most of the 
larger stations will send you a free copy of their program/fre- 
quency schedule if you write and request one. 

Some stations don’t try to speak to the whole world. 
Focusing on a particular region, they may not use any lan- 
guage other than their own. Radio Australia and Radio New 
Zealand both focus their attention on Asia and the Pacific, 
though both stations can still be heard quite well here. (And 
because they focus on Asia and the Pacific they are excel- 
lent sources of news from those areas!) 

There are also many shortwave broadcasters who use the 
medium as a way of covering areas within their own coun- 
try that they couldn’t reach otherwise. Some African coun- 
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tries use shortwave for this kind of regional coverage. There 
are hundreds of commercial and educational/religious sta- 
tions in Latin America which use shortwave to reach an audi- 
ence beyond the range of their AM or FM stations. 


The Shortwave Landscape 


The shortwave frequencies are more or less divided into 
various frequency ranges, designated for broadcasting, ama- 
teur radio, or two-way aero or marine communications. We 
say “more or less” because there is a lot of infringement by 
one medium into another area and also a lot of shared terri- 
tory. Some broadcasters ignore these gentlemen’s agree- 
ments and operate on out-of-band frequencies in order to get 
away from interference. Let’s get acquainted with those fre- 
quency bands designated for broadcasting on shortwave. 


2.3—2.495, the 120-meter band: There are only a few low 
power broadcasters using this area, including a handful in 
Brazil, three Australian “outback” stations and several in 
Indonesia. Reception down here is very chancy and extreme- 
ly dependent on the right propagation conditions; don’t 
expect to hear very much. Reception is possible only during 
the hours of darkness. 


3.2-3.4, the 90-meter band: This is another area populated 
by local broadcasters. There are a few more of them here 
than on 120 meters, and reception isn’t quite as difficult. 
Again, though, you won’t hear anything until around sunset 
at your location. The majority of stations in this area are in 
Latin America, Asia and Africa. 


3.9-4.0, the 75-meter band: There’s not much to be found 
in this range other than a couple of European stations and 
one or two Africans. This band is shared with ham radio oper- 
ators, so you’re likely to encounter a lot of interference. 


4.75-5.06, the 60-meter band: There’s a wide range of local 
and regional broadcasters in this area from Central and South 
America, Asia and Africa. The band will begin to “open” an 
hour or two before your local sunset and may stay open for 
an hour or more after sunrise before going “dead” for the 


Gigantic transmitting towers such as these can send shortwave 
signals all the way around the world. 


daytime period. It’s possible to hear an African station sign 
off at 2300 UTC and then catch it signing on for the day at 
0500 or 0600. Latin American stations will be heard in the 
evenings and again in the early morning. Asian stations will 
show up later in the morning. You’|I find lots of local music 
from Africa and Latin America here. 


5.9-6.2, the 49-meter band: This area is about half 
local/regional stations and half international broadcasters. 
The band can get quite congested, especially in the prime 
time evening broadcast period. You’ ll find activity here from 
the late afternoon until well after sunrise. 


7.1-7.35, the 41-meter band: Stations in every part of the 
world (except North America) use this band, which is shared 
with amateur radio operators (up to 7.3 MHz). Like all the 





other “bands,” several stations operate outside these limits 
(look for RTT Tunisia on 7475). Unlicensed pirate broadcast- 
ers can sometimes be heard on such frequencies as 7415 and 
7465, mostly on weekends or holidays. This band opens up 
earlier in the afternoon and stays usable later in the morning. 


9.4-9.9, the 31-meter band: This area contains mostly inter- 
national broadcasters, including everything from Radio 
Nacional de Venezuela to Radio Australia to Vatican Radio 
and dozens more. There are some local/regional stations, too, 
however. Check 9735 in the evenings for some nice music 
from Radio Nacional de Paraguay. You’ll find this band 
active for much of the day and night. 


11.6—-12.1, the 25-meter band: Very much like 31 meters 
in content, but it tends to lose its ability to carry signals some- 
time in the later evening hours. These higher frequency bands 
are much more dependent on solar activity. A couple of years 
ago, when solar activity was at the peak of its 11-year cycle, 
this and the other higher bands were usable virtually around 
the clock. A couple of years from now, when solar activity 
will be even less than it is now, the band will be even more 
limited to daytime use. 


13.57-13.87, the 22-meter band: This is a relatively new 
band which was designated for shortwave broadcasting by 
international agreement a few years ago; it’s now in the 
process of being expanded. With the sunspot count, and 
hence the degree of solar activity on the decline, it is limit- 
ed mostly to daytime reception. 


15.1—15.8, the 19-meter band: This is another source for 
signals from every part of the globe, including Vietnam on 
15010, Iran on 15084, Morocco on 15335, and hundreds of 
others. Like 25 and 22, its usefulness is more and more 
restricted to the daylight hours. 


17.48-17.9, the 16-meter band: The only parts of the world 
not well represented here are Asia and Latin America. You’ ll 
hear plenty from Europe and Africa. This is even more a day- 
time use band than 15 MHz. 


18.9-19.02, the 15-meter band: This is a new area desig- 
nated for use by international broadcasters. They’ re not real- 
ly supposed to be using it yet, but a few have jumped the gun. 


21.45-21.75, the 13-meter band: Decreased solar activity 
means this band is much more inefficient than it used to be, 
so fewer broadcasters are using it. It’s strictly just a daytime 
affair these days. 


25.6—26.1, the 11-meter band: Similar to 13 meters—only 
worse. Even in years when this band propagates well, it is 
pretty sparsely populated. Don’t bother tuning this band in 
the evening. 
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The main control room at Deutsche Welle, The Voice of Germany, 
feeds a variety of programs for different parts of the world to dif- 
ferent transmitters simultaneously. 





The huge “transmitter hall” at the Vatican Radio, Vatican City. 


In general, the lower the station’s frequency, the more its 
reception requires nighttime conditions (including the hour 
or so before sunset and after sunrise). That means, for 
instance, that 60 meters will offer more hours of use in the 
winter months than it will in the summer. 

In the middle frequency ranges, reception is less affected 
by day/night situations, although 31 meters will stay open 
longer in the summer than it will in the winter. Still higher 
bands, such as 17 MHz and up, will be more active during 
the day and consequently offer little or nothing at night. As 
spring moves into summer, these higher bands will stay open 
later into the evening. 


Two Important References 


Shortwave, even just its broadcasting portion, is a large, 
varied and changeable “place.” This means it’s a good idea to 
take a guidebook along when you go exploring, just as you 
would if you were touring a foreign country. There are two 
excellent reference guides to shortwave broadcasting stations. 
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The World Radio TV Handbook and Passport to World 
Band Radio are available at most larger book stores or your 
local book store can order a copy for you. We recommend 
you obtain at least one of these books to help you find your 
way around. Other excellent sources of information are 
Popular Communications magazine and the Popular Com- 
munications Guide, both available from CQ Communi- 
cations, Inc., 76 North Broadway, Hicksville, NY 11801. In 
the meantime, our “Best Bet” listing which accompanies this 
article will help get you started. 


Finally... 


Like most worthwhile things, shortwave requires some 
patience and some getting used to. But if you want global 
information and entertainment at your fingertips, if you are 
an armchair explorer at heart, if you’ ve had your fill of trite 
and tired AM and FM and are looking for a real radio lis- 
tening adventure, there’s a good chance that shortwave lis- 
tening is the answer. We’ll bet you’ll soon wish yov’ d start- 
ed years ago! Good listening! E] 


Best Bet Shortwave Broadcasts 
in English 





Station 


R. Tirana, Albania 
RAE, Argentina 

R. Australia 

R. Austria 

R. Vianderen, Belgium 
Radiobras, Brazil 

R. Bulgaria 

R. Canada 

China Radio 

R. Havana, Cuba 

R. Prague, Czech Rep. 
HCJB, Ecuador 

R. Cairo, Egypt 

BBC, England 


R. Finland 

R. France 

Deutsche Welle, Germany 
V. of Greece 

R. Budapest, Hungary 
All India Radio 

Voice Islamic Rep. Iran 
Kol Israel 

RAI, Italy 

. Japan 

Korea, S. Korea 
Kuwait 

. Vilnius, Lithuania 
New Zealand 

of Nigeria 

Norway 

Portugal 

Romania 

. Moscow 


Dono =< oD Dy 


Slovak R., Slovakia 
Channel Africa, S. Africa 
Spanish National Radio 

R. Sweden 

Swiss Radio 

V. of Free China, Taiwan 
V. of Turkey 

R. Ukraine 

V. of United Arab Emirates 


Voice of America (VOA) 
Vatican Radio 


R. Nacional, Venezuela 
R. Yugoslavia 


Time 


0130 
0100 
morning 
0530 
0030 
1200 
0100 
2300 
0000 
0000-0700 
0100 
0030 
0200 

24 hrs 


1430 

1200, 1400, 1600 
0100, 0300, 0500 
0140, 0330 

0300 

2100 

0030 

1400 

0100 

0300, 1100 

1200 

1800 

0030 

0600 

0500 

Sun 

0200 

0200 

1200-0700 


0100 
0500 
0000 
0200 
0100 
0200 
2300 
0100 
2200 


24 hrs. 
0250 


0055 
0100, 0200 


Frequencies 


9580 

11710 

9580, 11800 
6015 

7370, 9930 
15445 

7455, 9700 
5960, 6120 
9780, 11715 
6010, 9510 
5915, 7345 
9745, 15155 
9475 

5975, 7325, 9410 
9590, 15220, 15260 
15400, 17800 
15365, 17620 
5960, 6040, 9670 
9380, 9420 
9835 

11620 

9022, 11790 
15640, 17575 
9725, 11800 
5960, 6120 
9640 

13620 

6020, 6165,11655 
9700 

7255 

1200, 15230, 17740 
9570, 9705 
6155, 9510 
7165, 7180, 
9685, 12050 
15425, 17665 
5930 

9695 

9540 

9695 

6135, 9885 
5960, 9680 
9445 

7195 

9770, 11710 
13605 

5995, 9760 
13710, 15205 
15580 

7305, 9605 
9540 

9580 


Grade 


k*k 
kk 


** 


** 
KN 


** 


k*k 
** 


xk 
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Keeping track of high-flying air traffic and Uncle sam is 


this easy. 
By Donald E. Dickerson, N9CUE 


ne of the most interesting areas of utility DXing (lis- 

tening for long distance stations) is commercial and 

military aircraft tuning. International and long dis- 
tance domestic flights often use HF (high frequency) or short- 
wave radio to maintain contact with Air Traffic Control (ATC) 
facilities and company stations during long flights. And, luck- 
ily for radio enthusiasts, it happens to be easy to listen in. 


A company called Aeronautical Radio Incorporated 
(ARINC) is responsible for operating a network of HF sta- 
tions that handle aircraft radio traffic. These are the same 
people who operate on the VHF bands. These communica- 
tions facilities are often located at or near major airports, and 
you'll hear commercial and military aircraft calling into 
major centers with their latitude and longitude, altitude, air 
temperature, air speed and remaining fuel. 

Each aircraft is assigned a “squawk” code on entering the 
net. Once this code is entered into the aircraft radio, it allows 
the crew to hear only messages or radio traffic directed 
specifically to them. In this way, they don’t have to listen to 
all other radio traffic to and from other aircraft while they 
maintain a watch on that frequency. This is a multi-tone- 
paging system called “selcal,” which is short for select call. 

ARINC has divided the entire planet into roughly 35 radio 
control areas, each with its own set of assigned radio fre- 
quencies. There are other companies which provide similar 
services to aircraft. These and ARINC stations are part of 
what’s known as the Long Distance Operational Control 
(LDOC) network of stations. 

The airline companies themselves sometimes operate their 
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An air traffic controller in Stuttgart, Germany talks to incoming air- 
craft. (Photo by Harold Ort.) 





Listening to military maneuvers is easy on shortwave. 


own stations. Company HF and VHF sta- 
tions are often the first to hear about prob- 
lems aboard the aircraft—pilots want their 
companies to know the bad news first. If 
you hear, for example, a voice communi- 
cations asking about a code 7500, it means 
there is serious trouble aboard. A 7500 
means a hijack, 7600 means communica- 
tions are down and a 7500 followed by a 
7700 means armed intervention is request- 
ed upon arrival. 

In addition to using commercial chan- 
nels, the Air Force operates its own Global 
HF System (GHFS). Most Air Force bases 
worldwide operate on a set of frequencies 
for their region much like the ARINC sys- 
tem. You may hear any type of aircraft on 
these frequencies, including transports, 
tankers, fighters or electronic intercept air- 
craft known as EC-135s (a military version 
of a 707). Or, you might even hear 
from “Looking Glass”—one of the air- 
borne command posts that are capable of launching our 
nuclear missiles. 


Mystic Star 


A separate network called as Mystic Star is operated out 
of Andrews Air Force Base. Known as SAM (Special Air 
Mission) flights, these VIP aircraft carry all kinds of mili- 





Inside a government operations center. 


tary, diplomatic or secret service personnel as well as for- 
eign political leaders. Their voice transmissions are in lower 
sideband (LSB). 

Air Force One and Two can be heard on Mystic Star fre- 
quencies from time to time. The first two frequencies to check 
for this are 6.756 and 13.214 MHz. Because of the increas- 
ing use of satellites since the new 747 aircraft were deliv- 
ered under the Bush administration, there may be somewhat 
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Federal Emergency Management Agency (FEMA) 


(in MHz) 
5.210 
7.348 
8.125 


Drug Enforcement Agency (DEA) (in MHz) 


4.365 5.680 8.768 12.220 18.665 
4.500 6.510 9.800 13.150 23210 
4.780 7.528 11.043 14.370 

Federal Communications Commission (FCC) (in MHz) 
4.483 7.790 13.990 


9.465 
10.493 
11.800 


12.215 
14.686 
14.908 


16.430 
17.650 


Federal Bureau of Investigation (FBI) (in MHz) 


VOLMET (Aeronautical Weather Stations) (in MHz) 


4.618 7.905 
5.390 9.015 
6.954 9.915 
Oakland Radio (CA) 
2.863 6.679 
Shannon Aeradio 
5.592 8.870 
Air Force One (in MHz) 
6.680 6.812 
6.683 7.614 
6.716 8.893 
6.735 8.965 
6.760 9.010 
Mystic Star (in MHz) 
4.487 735 
5.340 7.699 
6.993 7.922 
7.305 8.029 


Long Distance Operational Control (LDOC) (in MHz) 


10.500 
11.210 
13.660 


14.534 


16.376 
17.405 


8.828 

13.270 
9.023 13.205 
9.958 13.215 
11.035 15.048 
11.118 17.975 
11.180 18.205 
8.162 10.427 
8.170 11.153 
9.270 12.240 
9.958 13.760 


Aeronautical Ground Stations 


New York 
6.640 


New York (ARINC) 


11.324 
13.330 


3.494 
6.640 


11.342 


13.324 


17.925 


St. Johns, Newfoundland (Rainbow Radio) 
13.420 


3.458 8.819 
5.604 13.285 
San Francisco (ARINC) 
3.013 11.342 
6.640 13.348 
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18.173 


2235 


13.282 


20.016 
20.053 
23.623 
23.576 


14.902 
13.333 
18.490 
19.047 


21.964 


17.910 


21.964 


Houston 

5.529 10.075 17.940 21.964 

6.637 13.330 

U.K. Stations 

5.610 8.960 12136 15.964 20.065 

8.170 11.306 14.890 17.405 23.142 

Lima Stations 

233 8.885 11.306 17.937 

Coast Guard Aircraft (in MHz) 

2.261 5.696 8.648 11.201 12.887 

3.120 6.381 8.984 SNS 15.081 

5.692 6.788 11.195 

Coast Guard Ships (in MHz) 

2.670 4.813 5.422 6.720 

4.040 5.320 6.506 9.125 
Coast Guard (Call) Split Frequency (in MHz) 

USCG 8.765 SHIP 8.241 

4.428 13.113 4.134 12.342 

6.506 17.307 6.200 16.534 


Coast Guard Emergency Frequencies (in MHz) 


2.182 4.509 7.528 
3.208 5.680 9.123 
4.125 6125 


Search and Rescue Helicopters (in MHz) 


5.692 
5.696 


8.984 


11.201 


11.434 
11513 


30.80 


Manned Spaceflight Search and Rescue (in MHz) 


22 5.680 10.003 
3.023 8.634 14.993 
Coast Stations 
(WOO, New Jersey) 
SHIP 12.336 COAST 
4.090 16.553 STATION 
8.238 22.027 4.385 
8.6 8.762 
12.413 8.740 
(KMI, California) 
4.063 8.784 12.416 16.463 
4.357 8.219 13.187 17.236 
8.260 8.743 
Numbers Station Frequencies (in MHz) 
6.768 727 10.366 13.685 
6.802 8.212 10.612 14.419 
6.825 9.123 11.430 14.968 
7.404 9.918 12.166 


19.993 


13.184 
13.107 
[7.325 
22.632 


22.083 
22.079 


15.637 
16.840 
17.428 


less traffic than before. But I have had some pretty interest- 
ing intercepts while monitoring these frequencies—these 
satellite systems are often down, however, and plain old 
unsecured voice transmissions are pressed into service. 


Weather and NASA, Too 


For the professionals who are responsible for the safety of 
ships at sea and aircraft aloft, accurate and up-to-date weath- 
er information is essential. For just such reasons, the HF 
bands are cluttered with weather broadcasts of all types. 
There are voice, CW, RTTY and FAX broadcasts. The 
Aviation Weather stations are known by their French 
acronym, VOLMET. VOLMET stations provide voice 
broadcasts of weather information to pilots on the HF bands. 

Weather information for ships is broadcast by Public Coast 
stations and the AT&T High Seas stations. For an exhaus- 
tive list of weather broadcasts, pick up a copy of Anthony 
Curtis’s Weather Radio, published by Tiare. It even includes 
sections on weather satellites and all the information you 
need to set up HF and VHF weather stations! 

Mr. Curtis has also written a book about NASA that I think 
is the best available. It’s called Monitoring NASA 
Communications, by the same publisher. NASA uses HF fre- 
quencies to support their shuttle and satellite launches. 
During a shuttle launch you can monitor the Coast Guard 
ship that is picking up the spent solid rocket fuel tanks from 
the launch. You might hear aircraft following the launch, 
landing, or simply doing security flights around the launch 
pad. Good bets are 5.180 MHz, which is used by ships, and 
9.043 MHz, which is used by support aircraft. 

During missions, NASA also simulcasts live shuttle audio 
for the crews on ships and military stations. The Goddard 
Spaceflight Center Amateur Radio Club also broadcasts live 
shuttle audio on amateur frequencies including 3.860, 7.185, 
14.295, 21.395 and 28.650 MHz. 


Other Federal Agencies On 
shortwave 


Shortwave is also used for routine data and voice backup 
for federal agencies’ VHF/UHF networks, including the 
Federal Communications Commission, FBI, and The Federal 
Emergency Management Agency (FEMA). FEMA, one of the 
most active agencies using voice and data transmissions, is 
responsible for civil defense, preparing for natural and nuclear 
disasters, relief operations and recovery. Its HF communica- 
tions network is central to FEMA’s ability to respond during 
a national emergency, and it routinely conducts emergency 
drills over FEMA stations (its two primary channels are 5.211 
and 10.493 MHz) in voice mode using upper sideband (USB). 
During natural disasters, FEMA will set up portable HF/ 
VHF/UHF communications in the affected areas. 


Numbers Stations 


There is one final curiosity on the HF bands you should 
know about. These stations are called “numbers stations.” 


As you tune across the HF dial, you might hear a female 
voice reading a long list of number groups and wonder to 
yourself what you’re hearing. The transmissions may be in 
English, Spanish, French, German or almost any language. 
The most common seems to be in Spanish. The general the- 
ory among those in the radio hobby is that these stations are 
one-way secret (or, actually not so secret!) encoded trans- 
missions to spies. The spy would need no incriminating 
equipment to receive a message from his handler other than 
a common, ordinary-looking portable radio. According to 
theory, the agent and his handlers use a pre-arranged code to 
translate the radio messages to meaningful information. 
These code lists are easy to conceal and destroy. They are 
used once and discarded, thus the name, “one-time pads.” A 
spy message may contain 30 or 40 or more four or five let- 
ter groups that are repeated, often on more than one occa- 
sion. This is a proven way to safely secure a message. It is 
almost unbreakable unless you get a copy of the one-time 
pad in use that day. It’s also a very practical and cost-effec- 
tive communications system. It’s no coincidence that many 
spy numbers stations use frequencies that are also used by 
military installations and embassies. 

I hope your interest is piqued in listening to shortwave util- 
ity frequencies. As an added incentive, we’ve included an 
exhaustive list of commonly heard U.S. government, weath- 
er, aircraft and other frequencies with this article. Good lis- 
tening and 73. E 
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AM Broadcast 
Band Listening 





Rediscover the simple pleasure of picking Up AM 


stations from distant cities. 


By Chuck Gysi, N2DUP 


any of us remember the 

excitement of lying awake at 

night with a transitor radio 
tucked under our pillow tuned to base- 
ball games broadcast from faraway 
cities. That same excitement still exists 
today when you hear a distant broad- 
cast over a simple AM radio. 

If you’re interested in such AM 
transmissions, it’s really quite simple 
to dive in: almost any AM radio will 
do the trick. If you have a stereo receiv- 
er, the AM tuner on it will do just fine. 
Likewise, the AM radio in your kitchen 
or next to your bed will pull in some 
DX. Another good method of tuning 
faraway broadcasts is using your car 
stereo. Late-night driving is perfect for 
spinning that radio dial up and down 
while you log stations from one state 
after another. 


History of AM Broadcasting 


Amateurs and experimenters were the first broadcasters in 
the U.S. The first broadcasting license was issued on Sept. 15, 
1921, to WBZ in Boston, Massachusetts. There were 25 
broadcasting stations authorized by the end of 1921, and all 
were transmitting on 832.8 KHz. By 1922, there were more 
than 600 radio stations on the air and various frequencies came 
into use. Most listeners used homemade sets built around a 
galena or silicon crystal to receive signals from the “ether.” 
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WHWH, a Princeton, New Jersey, AM radio station, uses a mobile studio for remote broadcasts 
away from its studios. (Photo by Chuck Gysi, N2DUP.) 


Network programming was carried by many of the early 
radio stations, much like it is today. American Telephone & 
Telegraph’s WEAF in New York City made a profit of 
$150,000 in 1923 by licensing out-of-town stations to 
carry its programs. 

The hobby of broadcast band DXing started about the same 
time as this early radio broadcasting. Because all the stations 
transmitted at 832.8 KHz, bedlam resulted on the single 
broadcasting frequency! Stations eventually migrated to 
other places on the radio dial and can now be found all over 
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the AM band, from 540 to 1600 KHz. 
In fact, over the next several years, 
many AM stations will ask the FCC 
to move their operations to an 
expanded portion of the AM band 
from 1600 to 1700 KHz. Stations that 
feel cramped by having too many 
other stations on their frequency may 
decide to move to this newly autho- 
rized band segment as it will be less 
populated, at least initially. 


It Happens at Night 


Radio waves travel farther at night 
than during the day, so most of your 
AM DXing will occur during dark- 
ness hours. Some of the best DX is 
at sunrise or sunset. A powerhouse 
station might begin to fade in as much as an hour or two 
before sunset and will get stronger as nighttime approaches. 
The solid nighttime signal may not become very strong until 
an hour after sundown. At sunrise, however, the reverse 
occurs—the first hint of morning light will result in a grad- 
ual reduction in the signal which will continue to fade after 
sunrise, perhaps lingering for only an hour or two more until 
it’s totally gone. Keep in mind that with the changing sea- 
sons, sunrise and sunset occur at different times, affecting 
when you can pursue the DX stations. 

In general, the best sunrise and sunset DXing will be in 
the early part of day from January through May and in the 
later part of the day from July through November. Sunrise 
DXing is also good in late December, while sunset DXing 
is good in mid-December. 


Daytimers 


Of the approximately 5,000 AM stations in the U.S., about 
half broadcast during the day only and sign off the air 
overnight. Many of these stations are in areas served by full- 
time stations or are in small or remote towns and cities. In 
the 1960s, the FCC gave daytime stations some added broad- 
cast time, allowing them to sign on the air at 6 a.m. and oper- 
ate with reduced power until sunrise. In most cases, the 
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This is a bumper sticker advertising KBUR, an 
AM radio station in Burlington, Iowa. The sta- 
tion uses a local channel, 1490 kHz, but still 
has been literally heard around the world. 


Burlington, lowa, radio station KBUR does a 
remote broadcast from the Des Moines 
County fair in 1948. It wasn’t a live broad- 
cast then, however, because a wire recorder 
(on ground) was used and then taken back to 
the station’s studios to be aired. (Photo 
courtesy of station KBUR.) 





reduced power is 500 watts or less to avoid interference to 
other stations. 


Logging Stations 

Before you start trying to log stations up and down the AM 
radio dial at night, you should first determine the stations 
that are local to you. Since you can easily hear them during 
the day, you’ll probably want to ignore these stations while 
searching for distant broadcasts at night. In the East and West, 
the list you compile will likely be local stations as well as 
powerhouse stations up to 100 or more miles away. In the 
Midwest and other wide-open areas, your list probably will 
include powerhouse stations in cities as much as several hun- 
dred miles away. 

After you’ve completed your initial bandscan, you can 
search between those stations that you already have logged 
for new ones. 


The Key Element 


The key to identifying your catches is to know when sta- 
tions give their call letters. The FCC requires broadcasters 
to give the call letters, as well as the city of license, every 
hour between 10 minutes before and 10 minutes after the top 
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of the hour. Some radio stations will have a slogan—such as 
“Wizzard 100”—and may use that for all identification pur- 
poses other than their legal ID. If you’ re trying to identify a 
station you’re listening to, be sure to tune in the station at 10 
minutes before the top of the hour. 

Many stations will give their call letters right at the top of 
the hour, on the half hour, or even repeatedly over the course 
of an hour. But it’s those stations with nicknames that give 
their call letters only once in the hour that are hard to iden- 
tify. To find out what city a station is in, a trick is to listen 
closely to commercials for regional locations. For instance, 
knowing that one of the major streets in Chicago is East 
Wacker Drive might help identify a station location if you 
hear a commercial for a business at that unique street address. 
It’s likely you'll hear the city of the advertiser, too, so it’s 
important to pay close attention. If the station has a local 
newscast, place names will also help pinpoint the station. 

Most broadcast band DXers keep a log of the stations they 
hear. Some like to keep track of how many stations, or how 
many states, they’ve tuned. 


Verifying the Broadcasts 


One popular aspect of broadcast band DXing is collecting 
verifications from individual stations to prove you actually 
heard their broadcast. While some stations have their own 
QSL card they’ II mail you upon request, others will respond 
with at least a letter verifying your reception. When you write 
to the station (usually a letter addressed to the station’s call 
letters in the city of license is sufficient for delivery), include 
information such as the day and time of your reception, a 
description of your listening equipment, a log of the program 
content you heard (include advertisers’ names, information 
in newscasts, songs heard, etc.), and a general description of 
how well the signal was heard. The latter information will 
be of interest to the station’s chief engineer, who may be the 
one who verifies your reception. If the station is satisfied 
with the program information you’ve provided, they will 
send you a QSL card or verification letter. It is considered 
polite to include return postage with your QSL request. 


Clear Channels 


Clear channels are certain frequencies on the AM broad- 
cast band that have been set aside for wide area broadcast- 
ing at night, when usually only a few—or even just one— 
stations will be using one of these frequencies. This allows 
a station to serve a wider area at night, particularly in areas 
that aren’t served by other stations. If you live on the East 
Coast, you'll be able to hear stations from New York, 
Pennsylvania, Virginia, Ohio, West Virginia, Canada, and 
other locations. If you live on the West Coast, you’ ll be able 
to hear stations in California, Oregon, Washington, New 
Mexico, Nevada, Canada, and Mexico. 

These powerhouse stations transmit with the maximum 
power allowed in the U.S. and Canada (50,000 watts) all day 
and night. Outside the U.S. and Canada, some stations may 
transmit with even higher power: as much as 100,000 watts 
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or more. While there may be other daytime-only stations that 
also use the clear channels, they are off the air at night, allow- 
ing listeners to hear the clear channel powerhouses from far- 
away places. Some of these stations even cater to their lis- 
teners from afar. For instance, WWVA in Wheeling, West 
Virginia, caters to truckers by playing country music and 
offering weather reports for interstate highways. 

In addition to clear channels, there are also regional and 
local channels on the AM broadcast band. While the clear 
channels will be the easiest to hear, regional channels can 
also be heard at night. These stations serve a wide area and 
usually have a medium power output of 5,000 or 10,000 
watts. Local stations typically serve much smaller areas, usu- 
ally one community, and may transmit with between 250 and 
1,000 watts. It is much more difficult to hear stations on local 
channels because there are so many of them. For instance, 
there could be as many as a dozen on the same frequency in 
a given state. Usually, only experienced broadcast band 
DXers try to tune in these stations. But don’t let that dis- 
courage you—remember, they started out just like you. W 
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IN REVIEW: 


The Radio Shack DX-390 


Receiver 


By Jack Sheldon 


a portable shortwave radio was simply finding one— 
forget about the features and never mind the perfor- 
mance. But things have long since totally changed. Now 
you have a wide choice in everything from price range 
(under $40 to more than $2,000), to physical size (shirt- 
pocket to large purse or briefcase-sized), to band coverage, 
and to any number of high-tech features. It makes choosing 
such a radio a bit befuddling, especially if it’s going to be 
your first purchase. 
Well, maybe this will help. We’ve been looking at the 
Radio Shack DX-390 and we think it’s something you too 
should look at, and listen to! 


What You Get 


The DX-390 is an easy-to-use portable that covers the 
longwave, medium wave (AM broadcast), and all shortwave 
frequencies, plus FM and FM stereo reception. It features 
four tuning methods. A rotary tuning knob on the side of the 
radio can be set to tune in 5- or |-kilohertz segments (for 
shortwave, that is, other bands have different increments). 
You can also push up/down arrow keys to move in 5-kHz 
segments (again on shortwave, other bands have different 
increments). You can hold either of these keys down for two 
seconds and the receiver will scan to the next strong signal. 
Or you can tune the receiver by entering frequencies direct- 
ly using the receiver’s keypad. This has a comfortable feel 
to it and is simply a matter of pressing the FREQUENCY but- 
ton, then the numbers of the frequency you want, followed 
by ENTER. The receiver can also remember 18 different short- 
wave frequencies which you’ ve preset (nine on each of the 
other bands) and which you can quickly access as desired. 

The frequency display is large and easily readable. The 
information window also indicates the meter band you’re in 
(this will disappear with a beep when you tune out of a spec- 
ified shortwave meter band). The display also shows one of 
two times (local or UTC, whichever way you’ ve set it) and 
the clock will turn the radio on or sound a buzzer to wake you. 

The strength of a received signal is indicated with a bar- 
type signal meter underneath the frequency display. The band 
you’re on (LW, MW, SW, or FM) is indicated in the lower 
left-hand corner of the display. If you take the radio to 
Europe, you can change the increments on medium wave 
from 10 kHz, which is used in North America, to 9 kHz, 
which is the European standard. 

Memory channel information is displayed in the upper 
right-hand corner. A dial light provides visibility at night. 
Unlike some sets, its control doesn’t have to be held down. 
Once the button is pushed, the light stays on for 15 seconds— 
usually long enough to see where you’re tuned or to tune 
where you want to be. 
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The Radio Shack DxX-390 is an easy to use portable that covers long- 
wave, medium wave and all shortwave frequencies, as well as offer- 
ing FM and FM stereo reception. 


There are two selectivity settings, AM wide or narrow, 
with the latter for cutting down on adjacent station interfer- 
ence. The RF Gain control lets you cool down some of the 
super strong signals or bring up those which are a bit weak. 
The BFO (Beat Frequency Oscillator, used for single side- 
band and Morse code reception such as is found on the ham 
radio bands) can be activated with an up/down switch and 
then adjusted with a variable control. We found the recep- 
tion quality of hams using SSB to be excellent. Indeed, the 
radio provides a good sound on all bands and modes. The 
instruction book doesn’t specify the size of the speaker, but 
it looks to be about five inches. There’s a tone control, too. 


Other Features 


There is a multitude of other features, including a stereo 
headphone jack and battery operation (four “D” cells). AC or 
DC power adapters, headphones and the like all have to be 
purchased separately. 

One switch will “lock” the receiver so you can’t acciden- 
tally detune the station you’ve tuned. There’s a combination 
world time chart and support stand on the back of the radio, 
which angles the receiver nicely when desired. 

The instruction book is clearly written and easy to under- 
stand, something you don’t always find. Don’t rely on the 
station listings in the back of the booklet, however, as most 
are out of date. 

While the DX-390 isn’t designed as a “high-falutin” mas- 
ter DXing machine, it does very, very well in its intended 
role. It will provide reception of hundreds of international 
and local/regional shortwave broadcasters, not to mention 
the action on the amateur radio bands. The DX-390 is also 
lightweight, attractively designed, and easy to use. And it’s 
well worth the $219.99 you’ll spend on it. Give it a try! E 
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Communicating 





Getting Your Ham Ticket Is 
Easier Ihan Ever 


Ham radio is a hobby of a lifetime. Here’s how you can 
join the thousands of new hams on the air. 


By Gordon West, WB6NOA 


monitoring, chances are you’ve tuned into some ham 

radio operators “doing their thing” on worldwide fre- 
quencies (shortwave) or on the repeater bands (VHF/UHF 
FM). And if you’re intrigued with not only talking on ham 
radio, but also with the many other capabilities of ham radio, 
like sending packets of digitized information over comput- 
ers and the airwaves, and even real live television on ham 
radio, you, too, may be a ham candidate. 

You no longer have to learn the Morse code to end up with 
voice privileges. The Technician no-code license, authorized 
by the Federal Communications Commission on February 
14, 1991, puts you into the mainstream of every ham radio 
band there is from 50 MHz and higher. The following all- 
important bands are open to every “no-code technician”: 


f you’re active in shortwave listening or scanner radio 


6 meters 50-54 MHz 

2 meters 144-148 MHz 
1-1/4 meters 222-225 MHz 
70 cm 420-459 MHz 
33 cm 902-928 MHz 
23 cm 1240-1300 MHz 


plus 10 additional microwave bands 


Wow, all these “mainstream” amateur radio bands, plus 
full power output at 1500 watts? All privileges, all emissions, 
and all bands as if you had an Extra class ham license? That’s 
right—as a no-code Technician amateur radio operator, you 
have all the privileges of the very highest grade operator 
above 50 MHz. 

And one of those bands above 50 MHz, the 6-meter band 
from 50-54 MHz, can also give you some exciting short skip 
and long skip propagation using SSB voice. Although we’re 
entering a low point in solar cycle 22, the 6-meter band reg- 
ularly “opens up” for ionospheric skip during the summer 
months from May to September. This is called Sporadic-E 


38 RADIO! Spring 1994 





Ham classes are a fun way to enter the hobby of amateur radio. 


short skip, and a small rig can easily reach several thousand 
miles by bouncing off the ionosphere. 


Work Satellites and More! 


The no-code Technician class license allows full satellite 
privileges, too. If you want to stay in touch with your friends 
in Europe, a no-code Technician class satellite station will 
do the trick nicely. And, of course, there are thousands of 
repeaters throughout the world on the 2-meter and 440-MHz 
band, frequencies to communicate with the space shuttle, 
autopatch frequencies for making telephone calls, as well as 
digital frequencies to work your computer over the air. All 
this and much, much more is available to you as a no-code 
Technician class operator. 


The Multiple Choice Test 


So what does it take to pass the test? About 30 days, and 


All photos by Gordon West 











TZIA LIS TIC. 


HTX-202 





A handheld transceiver, such as the Radio Shack HTX-202, can 
even tune into Space Shuttle audio on selected repeaters. 


a single book from Radio Shack, the No-Code Plus Novice 
& Technician Class Theory Book. And if you already know 
the code, brush up on your code copy skills on the four-tape 
set Radio Shack code courses. 

What you will study are the questions that may be on your 
upcoming Technician no-code test. The same questions and 
answers, along with an explanation of the correct answer, are 
given, so there will be absolutely no surprises on the 55-ques- 
tion exam. Thirty questions are taken from the Novice 
Element 2 question pool, and 25 questions are taken from 
the Technician Element 3A question pool. You only need to 
score 74 percent on each pool to pass. You can take both 
exams at once, or take the Novice theory Element 2 first, 
bone up for a couple of weeks, and then go back and take 
Element 3A Technician theory second. 

Once you ’ ve passed both elements, your examination team 
(made up of three local ham radio operators) will send in 
your test results to their local examiner coordinator. The 
coordinator, within approximately two days, will then send 
all of this paperwork to the Federal Communications 
Commission (FCC) in Gettysburg, Pennsylvania. After the 
FCC receives your passing examination information, your 
name and mailing address go into their computer, and out 
comes your written authorization and call letters that allow 
you to go on the airwaves above 50 MHz. It takes approxi- 
mately 40 days for your license to finally arrive in your mail- 
box from the date you passed Elements 2 and 3A. 


On The Horizon 
The FCC is exploring the feasibility of temporary callsigns 





Suzy, N6GLF, starts out on ham radio on the popular 2-meter band. 


for an instant license after you’ ve completed Elements 2 and 
3A. They are also looking into “ immediate licensing” just 
a few days after you pass the test through electronic filing of 
your examination results. This way, if you’ve passed, you 
can go on the airwaves almost immediately. 


The Morse Code 


If you learned the Morse code as a Scout or in the service, 
you should be able to pass the simple 5-wpm code test as 
part of your Novice Element 2 testing session, or combined 
Elements 2 and 3A testing session for Technician class. The 
code test is a simple five-minute message where you write 
down every letter, number, and punctuation mark you know, 
and then try to decipher what is being said on the code test. 
If you get five words in a row—26 letters—you pass! 
Numbers and punctuation marks count as two letters, too. 
And you don’t need to copy the code letter perfectly—all 
you need to do is be able to reconstruct all that alphabet soup, 
and pull together five words in a row. 

Passing the simple 5 words per minute (wpm) code test 
gives you additional voice privileges on the popular 10-meter 
band, 28.300 to 28.500 MHz. Voice privileges on 10 meters 
get real exciting when the band opens up for worldwide prop- 
agation off the ionosphere. Imagine working Europe, South 
America, and Asia on 10 meters with a little, tiny transceiv- 
er not much bigger than a CB set and an antenna that’s real- 
ly nothing more than a modified CB radio mobile or base 
antenna! In fact, if you are a CB radio operator now, you 
already have all of the makings for an ideal antenna instal- 
lation for your new privileges on 10 meters. 
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THE LIND 
PARTS 


PLACE 





0 
input impedance, backlit 
display. #22-305 . . . 99.99 


ates. Selectable 





Big values in tools, test equipment, parts and accessories 





120VAC 3" Fan. A good 
choice for cooling a 
computer. 32 CFM. 10 
watts. UL recognized. 
35/32 X 35/32 x 112". 

#273-242 


“AA” Battery Holder. 
Holds 4 “AA” batteries. 
Series wiring with 9V- 
type snap connector. 15 
other styles in stock, 
too! #270-383 ...... 1.39 


RS-232 to Modular Jack 
Adapter. Link LAN PCs 
with inexpensive phone wir- 
ing. Male D-Sub 25 to RJ- 
11 6-position jack. 

#276-1405 


Alligator Clip Adapters. 
Great for attaching mul- 
titester probes to test 
points and terminals. 
Slip over probe tips. 

#270-354 ..... PAIR/2.19 


120V Jumbo Red Neon 
Lamp. A super-bright 
pilot light that can’t be 
overlooked! Mounts in 
5/s"-diameter hole. 

#272-710 





DC Voltmeter. Measure 
vehicle or power-supply 
voltage from 0-15VDC. 
Has jeweled movement, 
mounts in 17s"-diameter 
hole. #270-1754 ....7.99 


Mini Vise With Vacuum 
Base. Lends an extra 
hand—holds small parts 
securely for on-the-spot 
soldering, gluing and 
drilling. #64-2094 ..4.49 





Blade-Type Automotive 
Fuse Kit. Includes one 
each of the most popu- 
lar sizes: 5, 7.5, 10, 15 
and 20 amps. 

#270-1201 .. Set of 5/1.99 


Inline Blade-Type Fuse 


Holder. Play it safe— 
fuse your mobile hook- 
ups. Rated for automo- 
tive fuse up to 20 amps. 
#270-1213 1.99 


“eee ee ee eee 


Soldering Iron Temp 
Control. Ends need for 
several irons. Also use 
as variable brightness 
or speed control. 150W 
max. #64-2054 ..... 9.99 


15W Soldering Pencil. 
Grounded tip is ideal for 
IC work. Cool-grip han- 
dle. #64-2051....... 7.49 


Replacement Precision Tip. 
#64-2052 99¢ 


.062" Rosin Core Solder. 
For reliable connections 
in hobby and repair proj- 
ects. Standard 60/40 for- 
mula. 0.5 oz. 

#64-001 





DPDT “Knife” Switch. 
For antenna switching, 
model railroads, student 
projects. Rated 0.5A at 
250VDC. (Not for AC 
use.) #275-1537..... 1.59 


4-Position DIP Switch. 
Designed for digital and 
low-current uses. Plugs 
into standard 8-pin DIP 
IC socket. 
#275-1304 


Panel-Mount Buzzer. 
Efficient piezo draws 
only 7mA at 12VDC. Pro- 
vides pulsing or continu- 
ous 3.5 kHz tone. 95 dB 
level. #273-075 ...6.99 


Enjoy specu. y service and low prices on thousands of items 





m Semiconductors and ICs m Hard-to-find batteries 
= CB and scanner crystals m Long-life vacuum tubes 
= Phono cartridges/styli m SAMS® service books 


Why pay more for mail-order? Your Radio Shack stocks more than 1000 elec- 
tronic components, and another 15,000 are available fast from our special- 
order warehouse. Ordering is easy—give us the exact part number (or just 
bring in the old part). We’ll check availability and order by phone. Delivery 
time to your nearby Radio Shack for most items is just a week. 











te VAC for poweri g 
smail appliance, light or 


tool. Rated 140۷۷ continu- 
ous. #22-132 ......99.99 





Digital voice 
record/play IC chip 


DX contest throat-saver! 
Stores and plays back up 
to 20 seconds of speech 
or other audio. Has built- 
۶ ا‎ in power amp and logic 
Ve circuits, includes 16-page 
booklet with circuit exam- 
ples. 70276-1325 .... 17.99 





6600 locations to serve you—we re in your neighborhood 





Hi-Current DC Adapter. 
Selectable 3, 6 or 9VDC 
output at up to 900 mA 
and 12VDC at up to 3A. 
With four Adaptaplugs. 
#2701562 n a 16.99 





Battery Checker. Shows 
when to replace “D”, 
O “AA”, “AAA” and 
9V standard, alkaline, 
mercury and charged 
Ni-Cds. #22-096 ...6.99 


Universal AC Adapter. 
Power portables from 
home AC. Selectable 3, 
4.5, 6, 7.5, 9VDC output. 
300 mA. Six Adaptaplugs. 
#273-1650' TAA NT 12.99 


AC Line Monitor. Helps 
protect your equipment. 
Plug-in voltage meter 
with color-coded scale 
indicates safe zone at a 
glance. #22-104 . 9 


AC Adapter for SEGA 
Genesis Game System. 
کرو وو 010127 7ے‎ 15.99 


“Sega” and “Genesis” are 
trademarks of Sega Enter- 
prises, Ltd. 


Electrolytic Capacitor 
Assortment. Includes 
mini and submini sizes in 
a variety of styles, rated 
up to 50WVDC. 

#272-802, Set of 20/2.29 


Foreign AC Converter 
Plug Adapters. Use with 
most outlets, including 
recessed. Must be used 
with a converter. 

#273-1405 .. Set of 4/7.99 


%4-Watt Carbon-Film Re- 
sistor Assortment. Big 500- 
piece set of 54 popular 
values. 5% tolerance. 
Irresistible! 

Ferisolet. ccs. Set/7.99 


240V-to-120V Foreign 
Travel AC Converter. For 
electronic/motorized de- 
vices rated to 50W, heating 
devices rated to 1600W. 

HAE SAGNO! or ا‎ tee 34.99 





Jo 
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Rectangular LEDs. Low- 
cost way to light up proj- 
ects and models. Red, 
yellow, green, regular 
and hi-efficiency types. 

#276-165 ..10-Pack/2.29 





Getting Started in Elec- 
tronics. Perfect hands-on 
introduction to a fascinat- 
ing subject by Forrest 
Mims III. 128 pages, illus- 
trated. 7276-5003 9 


Solderless Breadboard. 
Our best—ideal for circuit 
designers. Has 640 plug-in 
points, three binding posts, 
steel base. 2% x 61⁄2" 

#276-169 


PL-259 Plugs. Popular 
connector for reliable RF 
and antenna hookups. 
Standard UHF-type with 
screw-on lock. 

#278-205, Pkg. of 2/2.79 


RG-8 Shielded Coaxial 
Cable. Preferred for Ham, 
CB, scanner hookups. 
Low-loss design with all- 
copper conductors. 

#278-1312...... Foot/59¢ 


Mini Audio Amp With 
Built-In Speaker. Many 
uses—test amp, signal 
tracer, phone amp and 
amplified PC speaker. 

11.99 پر پاچ واج 6s‏ 2000000 ےہ 





For 73 years, America’s source 
for hobby and repair electronics 


Since 1921 Radio Shack has been the place to obtain 

quality electronic parts, tools, test equipment and acces- 

sories. Today we continue our tradition of supplying high- 

tech products at competitive prices. And we're not just 

for hobbyists! Quantity buyers and purchasing agents: 

Call or visit your neighborhood Radio Shack store and 
_ check out our quantity discount schedule. Save big on 
t wire and cable, test equipment, tools, solder, hardware, 
i chemicals and more. You'll be glad you did! 


THE Most IMPORTANT PART 
OF Your ELECTRONICS PROJECT 


Radıo Shaek 








Author Gordon West helps prospective hams study for their exams. 


Passing the code as a Technician class operator gives you 
privileges of “ Technician Plus” authorization. This means, 
in addition to everything above 50 MHz, you gain voice and 
digital privileges on 10 meters, and CW privileges (Morse 
code) on 15, 40 and 80 meters. 

You don’t need to take the code test at the same time you 
pass your Novice or Technician written exam. You can take 
the code test any time after you have received your 
Technician class callsign. Do it six months, lor five years 
later—as soon as you pass the code test as a Technician class 
operator, you instantly become Technician Plus! 

So, step one to get into the amateur radio service as a 
licensed ham radio operator is to begin studying the Element 
2 and 3A question pool. Get the Radio Shack no-code plus 
book. And, if you think the Morse code might be fun, pick 
up the four-tape code set. Then read the book and follow the 
instructions on how to learn the material and where to locate 
a local testing team to give your entry-level exams. 

Spend about 30 days with the book and you should be ready 
to pass the tests with flying colors. Take an amateur radio 
class from a local ham club, and you’ll gain additional 
momentum to zip through the exam session—plus you’ ll get 
involved with a club that will get you on the air in grand style. 
You'll find a list of local amateur radio clubs, plus a list of 
amateur radio instructors and examiners available at most 
Radio Shack stores. Just ask the manager for a list of con- 
tact phone numbers of helping hams who may live just a few 
minutes away from your house. 

Then join the half-million licensed U.S. amateur radio oper- 
ators who communicate over repeaters, to the Space Shuttle, 
off the moon, or off the ionosphere to millions of other ham 
radio operators throughout the world. Begin as a Technician 
or Technician-Plus operator, and then continue to upgrade to 
General Class, Advanced Class, and then ultimately Extra 
Class. Ham radio is a hobby of a lifetime, so get started now, 
and Pll look forward to working you on the airwaves. Al 
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Q ناوت‎ 


eae 00 ۲۵۷۱۲۷ and clarity in eee work. 


Q abbreviations take the form of r neaten au when each i is sent 
followed a a enor کر‎ T) 


o ہا‎ ae 
Doss my frequency vary? Your fre frequency varies. 


-How is the tone of my transmission? The tone eo your transmis- 

= sionis____ (1. Good; 2. Variable; 3. Bad). 

` Are you receiving me badly? | cannot receive | you. Your signals 
are too weak. 





What is the intelligibility of ı my signals ee those of. )? the intel. 


eae ligibility of your signals (or those of _ —)is T Bad; 2 Poor; 
8. Fair; 4. Good; 5. Excellent). — | 
. Are you busy? | | am busy or l am n busy with___). Please do not 


interfere. 


~- Bso transmission being interfered with? Your transmission is 
n being interfered with ___ (1. Nil; 2. Slightly; 3 Moderately; 4 4. 
| Severely; 5. Extremely.) 


Are you کت‎ by SE | am trouble by static 8 as | 


under QRM). — 
= Shall increase ` DOWER د‎ power. 
Shall | decrease power? Decrease power. 


Shall | send faster? Send faster (____ WPM). 


IRS Shall | send more slowly? Send more N ES WPM). 
Shall | stop sending? Stop sending. ےت‎ _ 
Have you anything for me? l have nothing for you. 
Are you ready? | am ready. 


Shall | inform | ___. that you are calling On | — khz? Please 


inform aa lam calling On 2 KHZ, 


When wily you call me again? | will call you again ao _ hours 
(n kaz. 
What is my turn? Your turni is numbered __ 


Who is calling me? You are being called by ے‎ (ON. e) 
Whatisthe strength of my signals (orthose of )? The strength 


of your signals (or those of _ )Jis_ (1. Scarcely percepti- 


_ ble; 2. Weak; 3. Fairly good; 4. Good; 5. Very 0 
Are | my signals fading? Your. signals are fading. © 


Is my ات‎ defective? Your keying is defective. ee 
Shall | send ____ messages ata de? Send___ messages at 


atime. 
= Can you hear me between your signals: and if so can | break in 


on your transmission? | can hear you between my signals; break 
in on my transmission. 

Can you acknowledge receipt? | am acknowledging receipt. 
Shall | repeat the last message which | sent you, or some previ- 
ous message? Repeat the last message which you sent me (or 
message[s] number{s]__). 

payon hear me (or. )on__ lee | did hear you (o o 
on kHz. 
pan vel "you communicate wih direct or by relay? | can com- 
municate with __ direct (or by r by relay through __). 

Will you relay to _ ?lwillrelayto_ 

General call preceding a message addressed to all amateurs and 
ARRL members. This is in effect “CQ ARRL” . 

Shall | send or reply on this frequency (or on __ kHz)? Senda 
series of Vs on this frequency (or kHz). 


Will you send on this frequency (or on _ KHz)? | am going to 


send on this frequency (or on ____ kHz). 

Will you listen to ____ on ___ kHz? | am listening to 0 
es KHZ, 

Shall | change to transmission on another frequency? Change to 

transmission on another frequency (or on ____ kHz). 

Shall | send each word or group more than once? Send each word 

or group twice (or ___ times). 

Shall | cancel message number grit و‎ Cancel massage number 

Do} you agree with my counti of words? | do not agree with your 

counting of words. | will 9 the fee letter or digit of each wora 

or group. 

How many messages have ' you to send? | have — __ messages 

for you (or for_ ). oe 

What is your location? My location iS _ 


_ What is the correct time? The timeis__. 





Radio Codes 


The radio user’s verbal shorthand. 
By Chuck Gysi, N2DUP 


ifferent radio users have their own forms of verbal 
D shorthand to use over the air. For instance, police 

may use “10-codes,” hams use “Q-signals” (see 
elsewhere in this issue), and various public safety agencies 
may use phonetics to spell names and words over the air. 

Two researchers who compiled a study for the Associated 
Public-Safety Communications Officers (APCO) in 1992 
found that only 11 state police agencies in the U.S. didn’t 
use any radio codes at all. Of the 38 state police agencies that 
do use radio codes (Hawaii does not have a state police 
agency), the number of codes used ranged from 29 in 
California to 104 in Georgia. 

The study also found that 37 state police agencies use 10- 
codes in their radio communications, while two states, 
Massachusetts and Ohio, use codes in which a series of num- 
bers have individual meanings, but no prefix such as “10.” 
Connecticut and New Jersey, use “signals” which are much 
like codes in the previous two states, while Oregon uses a 
“12-code.” Colorado, Idaho, Michigan, Montana, New York, 
Rhode Island and Washington don’t use radio codes for state 
police agencies; they use what is called “plain English.” 

In many larger cities and metropolitan areas, fire and police 
departments are switching to “plain English” instead of radio 
codes for dispatching. For instance, instead of telling a police 
officer to “10-21,” the dispatcher will simply tell the officer 
to “Please call the communications center.” Likewise, 
instead of dispatching units to a “10-50,” the dispatcher will 
advise units to respond to a motor vehicle accident. 

The APCO state police codes study showed that while a 
lot of states use “10-codes,” not all codes are universal in 
every state. For instance, “10-4,” which usually means” affir- 
mative,” was used in 35 of the 38 states with codes. Only in 
Oklahoma does “10-4” have no meaning. Likewise, 36 states 
use “10-20” to mean “location.” While APCO has issued its 
own standard 10-code for agencies to use, most states use 
only about a half of the actual code as issued. In fact, a third 
of all states use less than a half of the APCO 10-codes. 

However, the primary focus of having radio codes is to 
allow the passage of routine messages over the air. 


Official APCO 10-codeé list 


10-1 Signal weak 

10-2 Signal good 

10-3 Stop transmitting 
10-4 Affirmative (OK) 
10-5 Relay (to) 

10-6 Busy 

10-7 Out of service 


10-8 In service 

10-9 Repeat (say again) 
10-10 Negative 

10-11 , سس‎  ٰ 7۷ 
10-12 Stand by (stop) 

10-13 Existing conditions 
10-14 Message or information 
10-15 Message delivered 
10-16 Reply to message 

10-17 En route 

10-18 Urgent 

10-19 (In) contact 

10-20 Location 

10-21 Call by telephone 
10-22 Disregard 

10-23 Arrived at scene 

10-24 Assignment completed 
10-25 Report to (meet) 

10-26 Estimated arrival time 
10-27 License or permit information 
10-28 Ownership information 
10-29 Records check 

10-30 Danger or caution 
10-31 Pick up 

10-32 units needed 
10-33 Help me quick 

10-34 Time 

10-35 - 10-39 Reserved by APCO 


10-40 upward To be used on a local basis 


Phonetics 


These words are used to either spell out names, or report 
vehicle license numbers so that letters are not misunderstood. 
Two systems are in common usage (amateur radio operators 
typically use the second group): 


A Adam Alpha O Ocean Oscar 
B Boy Bravo P Paul Papa 
C Charles Charlie Q Queen Quebec 
D David . Delta R Robert Romeo 
E Edward Echo $ Sam Sierra 
F Frank Foxtrot 

T T E 
G George Golf n ee 

U Union Uniform 
H Henry Hotel 

۷ Victor Victor 

1 Ida India fee 
J Toha Juliet W William Whiskey 
K King Kilo X X-ray X-ray 
J, Lincoln Lima X Young Yankee 
M Mary Mike Z Zebra Zulu 
N Nora November 
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In Review: 


Ihe Radio Shack HTX-404 
UHF-FM Transceiver 


by Ed Juge, W5TOO 


o doubt the most popular single category of amateur 
radio equipment today is the handheld FM trans- 
ceiver, or “HT.” They can be used at home, on foot, 
in a car, boat, airplane, RV—or virtually anywhere. If there 
is a Swiss Army Knife of amateur radio, it has to be the HT. 


Background 


The introduction of the no-code Technician license a cou- 
ple of years ago increased the popularity of HTs by several 
orders of magnitude. Technicians can use the Radio Shack 
HTX line of HTs on either 2 meters or 70 cm. 

Using simplex frequencies, HTs provide excellent per- 
sonal communications at hamfests, shopping malls, con- 
ventions and almost anywhere else short range (one to four 
miles) is involved. Plus, more than 10,000 repeaters are scat- 
tered across the country, permitting a simple HT to commu- 
nicate with others anywhere within a radius of 50 miles or 
more. In some cases, linked repeaters extend that coverage 
statewide, or even across multiple states. HTs are also the 
primary communications devices used by hams engaged in 
public service and emergency communications. 

Modern HTs are the closest thing we may ever see to Dick 
Tracy’s wrist radios of 50 years ago. They come in sizes rang- 
ing from shirt-pocket to what might be described as a real 
handful. Some operate on a single band, many are dual-band, 
and you’ll even find a three-bander or two. Some are capa- 
ble of output exceeding 5 watts, while others are restricted 
to 1 watt of transmitter output. 

A mind-blowing array of options makes choosing an HT 
a daunting task. These include touch-tone pads (for dialing 
automatic telephone patches and controlling remote sta- 
tions), selective calling, and paging options. Certainly there 
are hams with a real need for some of these sophisticated 
options. All too often, though, a ham buys a feature-rich HT 
only to find that the complexity of programming them 
becomes tedious and that many of the features are never used. 


Its Precursor, The HTX-202 


A couple of years ago, Radio Shack introduced the HTX- 
202. This solid, mid-size 2-meter HT with a broad array of 
features, and a couple of surprises, took the market by storm. 
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The Radio Shack HTX-404 UHF-FM Transceiver provides an ex- 
tremely pleasant operating experience. 


When it was introduced, the 202 was at least $100 under its 
competition and became the “backup HT” of choice, as well 
as the first radio for many new licensees. The design crite- 
ria included a couple of unique standards. 

First, the HT had to do the best possible job at its prima- 
ry task: amateur band communications. Rejection of inter- 
ference from local commercial and paging stations was given 
a high priority. “Tighten up that front end, and forget trying 
to make a scanner out of it” were the watchwords. The result 
is unquestionably the most intermod-immune 2-meter HT 
receiver available. It outperforms many full-size home/ 
mobile units costing three times as much. 

Second, the speaker and audio system had to provide plen- 
ty of distortion-free receiver audio. You can wear this HT on 
your belt at a noisy hamfest and never miss a call! Many of 
today’s HTs have been miniaturized to the point where the 
speaker goes into near meltdown when the audio is turned 
up beyond half scale. This isn’t a negative comment on other 
designs, it’s just the laws of physics in action. Of course, the 
folks building the super-miniature HTs sure sell a lot of 
speaker/microphones; it’s the only way those HTs are usable 
in anything but the quietest of rooms. 

Third, Radio Shack’s product manager, a serious packet 
operator, insisted on true FM modulation rather than the 
phase modulation used by 90 percent of today’s HTs. The 
result is good, clean audio that works very well with voice 
FM or packet radio. 

Finally, the design team wanted decent battery life. As 
miniaturization gains in popularity, batteries shrink and oper- 
ating time between charges drops proportionally. The HTX 
HTs not only have decent size batteries, they are also com- 
patible with batteries built for the older ICOM HTs. This 
means many of the aftermarket suppliers can supply high- 
capacity batteries for the HTXs. 


The HIX-404 


But this is supposed to be a review of the HTX-404, not 
the 202, right? Right. Well, for the reasons listed above, the 
2-meter 202 was such a success that the 404 was conceived 
as a 440-MHz (70-cm) version. And it embodies basically 
the same characteristics and design goals. 

The HTX-404 comes with a rechargeable battery and 
charger, as well as a battery case for alkaline cells. It includes 
the antenna, a wrist strap, and belt clip. You also won’t need 
to buy an add-on keypad, encoders or decoders, or CTCSS 
(sub-audible tones for repeater access or for keeping your 
receiver quiet until a specific station calls you). Many of these 
items are costly options ($50 or more) for other HT brands. 


Plenty of Features 


There is no lack of features in this compact HT. The 404 
has one calling frequency memory, three “priority” memo- 
ries and 12 standard memories. Touch-tone paging is sup- 
ported. A programmable power saver can extend operating 
time between battery charges by reducing standby power 
drain when not in the scanning mode. 

If your local repeater has an autopatch, the HTX-404 will 
store nine dialing sequences of up to 15 digits each, making 


dialing your most frequently used numbers a breeze. This 
feature is also useful for activating repeaters, remote- 
controlled stations, or alerting other stations equipped for 
touch-tone paging. 

You can scan frequencies in the 70-cm band in a variety 
of ways. Scan your memories, priority frequencies or a fre- 
quency range. The scanning can stop on a busy channel for 
10 seconds before moving on, or you may choose to have it 
stop until the carrier drops, or to simply stop scanning per- 
manently on the first busy channel it finds. 

Since local frequency spacing can vary, the HTX-404 lets 
you decide the frequency steps for tuning or scanning. The 
choices are 5, 10, 15, 20, 25, 50 and 100 kHz. 

The transmitter power output varies from 1.5 watts, with 
a 7.2-Vdc supply or battery, to 5 watts on 12 Vdc, plus a low- 
power position that produces 0.5 watts on any power source. 
Receiver sensitivity (12 SINAD) is rated at 0.2 uV, with inter- 
mod attenuation of 60 dB, spurious response attenuation of 
60 dB and adjacent channel (25 kHz) rejection of 50 dB. 


Beyond Features and 
specifications 


Ihave owned more than a dozen different brands and mod- 
els of the current generation HTs, including single-band 
models on 2 meters, 220 MHz, 70 cm, as well as dual-band 
units. For my taste, it takes more than seductive features, cute 
designs, and tiny shapes to make a great HT that you’ll be 
happy with over a long period of time. Without the basics, 
the honeymoon is over pretty quickly. 

First, the sexiest features aren’t worth much if the battery 
dies quickly. | am a nut on battery life. There are HTs that 
draw 50 mA squelched (standby) and there are others that 
draw 12 mA. Couple high drain with a small battery and you 
have frustratingly short battery life. The HTX-404 with its 
larger battery and battery saver circuit scores well in this area. 

Second, I much prefer an HT with strong, undistorted 
audio. I want to clip an HT on my belt and hear it in a noisy 
crowd. The HTX-404 takes top honors here also, with up 
to 1 full watt of audio output and a speaker large enough to 
handle full volume without distortion! If you buy a speak- 
er/mic for this HT, iť ll be for convenience, not because you 
can’t hear the receiver without one. 

Intermod interference can be terrible in some areas, includ- 
ing my hometown. If the HT will be used as a mobile with 
a magnetic mount antenna, the ability to reject interference 
can make the difference in communicating and not commu- 
nicating. I enjoy listening to frequencies outside the ham 
bands as much as most people, but a dedicated scanner has 
no match for that purpose. I have never used an HT that could 
compare to a good scanner on aircraft, police, fire and other 
non-ham frequencies. Every HT I’ve used that covers those 
frequencies does so relatively poorly, and at the expense of 
performance on the ham frequencies. Radio Shack’s HTX- 
202 and HTX-404 are not immune to intermod, but their abil- 
ity to reject it is in a class by itself. 

Finally, while more features always equates with more 
complex programming, some HTs are intuitive while some 
make no sense at all. There are HTs whose programming is 
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so nonsensical that you’ll be consulting the manual every 
time you enter anew memory channel, unless you do it every 
day. Radio Shack’s programming is quite intuitive and easy 
to remember. You'll develop a much closer relationship with 
your HT if it is simple to program. 


Using the HIX-404 


With all the frequencies available and in use today, quick 
selection is a must. The HTX-404 uses either direct entry 
(from the keypad), the tuning knob, or scanning. You can 
scan for active or inactive frequencies, though the former is 
the more common method. If you want to find a clear chan- 
nel in an area where frequencies are extremely crowded, the 
scan for clear frequency option would be helpful. 

It is often helpful to lock the keypad so you won’t acci- 
dentally change the desired frequency once it is set. The 404 
lets you do that and will even let you lock out transmit capa- 
bility. In case you buy your 404 before you have a license to 
transmit, you can make sure you don’t accidentally push the 
transmit switch. 

Although more memory channels would be desirable, the 
HTX-404’s complement of 12 standard channels, one calling 
channel, and three priority-frequency memories is adequate 
for most users. Each memory can be programmed with a dif- 
ferent frequency offset and subaudible tone (CTCSS) setup. 
This feature is not available on every HT, butis a must in some 
areas, depending on local repeater operative conventions. 

A unique feature of the HTX Series HTs is the ability not 
only to turn the CTCSS encode and decode tones on and off 
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independently, but also to actually set those tones indepen- 
dently. You will find a growing number of repeaters using 
tone access to hold down interference from nearby signals. 
My wife and I nearly always use CTCSS on our HTs to keep 
them completely quiet except when one of us calls the other. 

Another unique feature of the HTX-404 is a transmitter 
timeout function. Since many repeaters have a timer that will 
limit transmissions to one, two or three minutes, it’s easy to 
talk beyond that limit without realizing the repeater has shut 
you off. You can activate the 404’s transmit timeout, setting 
it for 30, 60, 90 or 120 seconds. When you transmit beyond 
the selected duration, it will stop transmitting and sound a 
warning beep. You need never “time out” another repeater! 


The Bottom Line 


For some reason the Radio Shack HTs look larger in their 
catalog photos than they really are—I’d characterize them 
as mid-size. They weigh in at about 19 ounces including the 
battery. That’s a little big for a shirt pocket, but the great 
audio and longer battery life are well worth the small added 
bulk. If you need to hide your 70 cm HT in your watch pocket 
or coin purse, choose something else. But, if you want a 
rugged, dependable HT that’s focused on amateur band per- 
formance and usability, then give the HTX-404 a close look. 

There are few HTs available today that provide as pleas- 
ing an operating experience as the HTX-404 (which retails 
at $299.99). 

Now, if Radio Shack only had a dual-band unit... 


Gotcha 
Covered ! 


Radio Shack has the performance-boosting 
antenna you need... to hear and be heard. 


(1) CROSSBOW® Citizens Band Base Antenna. Radio 
Shack’s best! Omnidirectional /2-wave with efficient 16- 
foot radiator and rugged fiber glass construction. Fits 
masts up to 1°/s" diameter. #21-967 79.99 


(2) Discone Scanner/Ham Roof Antenna. Receives 25- 
1300 MHz and transmits on 144, 220, 440 and 1296 MHz 
amateur radio bands. Accepts PL-259 plug, fits masts up 


to 1/2" diameter. #20-013 59.99 


(3) °/e"-Wave Magnetic-Mount Mobile 2-Meter Antenna. 
Take your 2-meter handheld on the road! No holes to 
drill—holds securely to roof, hood or trunk top at highway 
speeds. 16-foot cable. #19-210 39.99 


(4) All-Band Scanner Roof Antenna. Three vertical, 
three radial elements combine to bring in more frequencies 
more clearly. Accepts PL-259 connector. #20-014 ....29.99 


(5) Magnetic-Mount Mobile Scanner Antenna. Has 16- 
foot cable with Motorola-type plug. #20-012 


WE OWN THE AIRWAVES. 


Radie Shaek 
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What ۹ا‎ GMRS? 
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The General Mobile Radio Service is the perfect 
Communications choice for many people, perhaps 


even you.... 
By Johnny L. Stowers 


munications service licensed by the FCC for person- 

al, non-business use. Although you do need a license 
for GMRS communication, there is no testing requirement 
as there is for amateur radio. Operating on GMRS is as sim- 
ple as submitting an application along with the $35 fee, and 
waiting till your license arrives in the mailbox. The license 
is good for five years and covers all family members living 
in the same household. 

One typical user of GMRS is the small “mom and pop” type 
business. These companies are not really big enough to license 
in the Part 90 commercial service, and they can use GMRS 
for small business traffic. Other users might be husbands and 
wives who want to stay in contact with each other and with 
the children during the daily routine or while on vacation. 

With the right equipment, set up in the right manner, 
GMRS can be a great form of everyday communications for 
the average person. Depending on the capabilities of the radio 
and your specific needs, a handheld unit will cost from 
$140.00 to $500.00; a mobile will be in the same range. 
Again, this depends on what the radio can do and what you 
need it to do. 

In most cases, a GMRS unit is cheaper than a cellular 
phone, is much easier to get involved with than amateur radio, 
and, in a lot of ways, is more versatile than both. The draw- 
back is that you may need access to a repeater for any kind 
of distance. There are GMRS repeaters on the different fre- 
quencies all across the U.S. But, unlike amateur radio, there 
are no “open” repeaters on the GMRS: you must have autho- 
rization from the owner before you use a repeater. You’ ll 
have to check in your area and make arrangements with the 
owner for use of the repeater before you start using it. There 
are three major sources for this information. 


T> General Mobile Radio Service (GMRS) is a com- 





1. Your local REACT Team. REACT teams across the U.S. 
use GMRS for communications to assist the public. If you 
don’t know where to find your local team, you can contact 
REACT International for information; they will be more than 
glad to help you. 


2. Personal Radio Steering Group (PRSG). A national 
directory is published annually by the Personal Radio 
Steering Group which lists a large number of the GMRS 
repeaters across the U.S. PRSG also has a number of publi- 
cations aimed strictly at the GMRS user and a BBS which 
offers information that can be downloaded at no charge 
except for the phone call. 


3. Contact me personally. I will try to help you as much 
as I can. 21ا‎ 


Sources of Information 


Repeater Users Group, c/o Ed Greany, 1742 Spring Ln., Corona, 
CA 91720 


Personal Radio Steering Group, P.O. BOX 2851, Ann Arbor, MI 
48106, (313) 662-4533, BBS (313) 995-2100 


REACT International, P.O. Box 998, Wichita, KS 67201, 
(316) 263-2100, FAX (316) 263-2118 


Federal Communications Commission, Consumer Assistance 
Branch, 1270 Fairfield Rd., Gettysburg, PA 17325-7245, 
(717) 337-1212 8:30 a.m. to 4:30 p.m. M-F 


Johnny L. Stowers, 4559 Gila Ave., San Diego, CA 92117, 
(619) 273-1268 (after 4 p.m.) 
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No-License 49-MHz 
Communications 


Enjoy crystal-clear communications on any one 


of five channels. 
By Gordon West, WB6NOA 


he 49-MHz “communicator” band was specifically 
created by the Federal Communications Commission 
(FCC) to satisfy the need for a no-license set of fre- 
quencies. These frequencies, which provide crystal-clear 
voice and digital emissions, are located on five channels: 
49.830 MHz 
49.845 MHz 
49.860 MHz 
49.875 MHz 
49.890 MHz 
Professional-type 49-MHz communicators fall into a 
much different category than the toy walkie-talkies used by 
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kids. The latter may only put out a fraction of the maximum 
power allowed by the FCC and may use old-fashioned ampli- 
tude modulation. The professional 49-MHz FM communi- 
cators, however, offer maximum legal power output. 
(According to the FCC Part 15.117 rules, up to 100 milli- 
watts of power input is allowed, for a possible communica- 
tions range of up to 3 miles over water, and a half mile in 
cities.) The 49-MHz devices also offer crystal-clear FM 
communication emissions, squelch, channel selectors, and 
an extremely sensitive and selective receiver that captures 
only the on-channel signals you want to hear. 

Best of all, the professional 49-MHz FM communicators 





Any outdoor activity is more fun with 49-MHz communicators. 





County fair concessionaires often stay in touch up to 1,000 feet away 
using 49-MHz portable transceivers. 


require absolutely no FCC license for their operation. Unlike 
VHF business band radios that require you to work for a com- 
pany and transmit only business calls, or General Mobile 
Radio Service (GMRS) transceivers licensed only to family 
members, 49-MHz communicators may legally go on the air 
as soon as you plug in the battery and start talking! 





These convenient 49-MHz “communicators” give you hands-free 
operation with “VOX” circuitry. 





Portable 49-MHz “communicators” are especially useful if you're 
adjusting cables or an antenna and need to communicate with 
someone located inside the building. 


Up on 49 MHz, troublesome skip conditions found on 
27 MHz CB frequencies are non-existent. And, since all 49- 
MHz equipment is limited to only a fraction of a watt out- 
put, your signal won’t be drowned out by a more distant base 
station on the same frequency. The 49-MHz squelch control 
circuits also keep your radio absolutely silent until someone 
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calls you on any one of the five channels you’ ve tuned. 

There are many different styles of 49-MHz professional 
communicators. If you don’t want to transmit and receive 
on a walkie-talkie style 49-MHz communicator transceiv- 
er, you can wear the radio on your belt and communicate 
over a lightweight headset. The more elaborate headset com- 
municators allow you to speak and automatically trigger the 
transmitter. When you stop speaking, the transmitter will 
then cycle back to the receive mode, without your having to 
push any buttons at all (a feature called “VOX” for voice- 
operated relay). You also get a push-to-talk button in case 
you wish to override the VOX circuitry in a noisy environ- 
ment. And, if you really want to go high-tech and money is 
no object, you could purchase a pair of 49-MHz communi- 
cators that incorporate full-duplex circuitry. This will allow 
you to talk and listen over a headset without the customary 
switching between VOX transmit and receive. Each 49- 
MHz communicator has its own permanently fixed anten- 
na, which is usually a feather-weight telescopic whip or flex- 
ible stainless steel wire to help radiate and capture the radio 
signals. For special applications, the full-duplex 49-MHz 
communicators are one answer to the need for hands-free, 
short-range communications. 

But don’t be surprised if you hear other signals coming 


over your handheld or headset; there are many other low- 
power devices that use the same frequencies. Around the 
house, you might hear everything from your next door neigh- 
bor’s baby monitor to the girl across the street talking over 
her cordless telephone. But once you get out on the lake, over 
to the shopping mall, or down to the shore, communications 
on any one of the channels should come in loud and clear. 
And if you should end up on a frequency in use, switch to 
an open channel and resume talking and listening. 

In addition to being convenient and fun, these communi- 
cators may also get you out of some difficulties, or even 
worse. “I use a Radio Shack TRC-503 49-MHz handheld 
transceiver, and I can regularly talk ship-to-ship out on the 
lake up to a couple of miles away,” comments Margaret 
Foster, an avid angler who always wants to be able to talk 
back to shore. “One time my engine conked out, and three 
or four different people with the same type of radio heard 
my call and came over to lend a hand,” added Foster. 

So look to the professional 49-MHz communicator equip- 
ment to satisfy your short-range, “under-a-mile” radio com- 
munication needs. These sets are much more powerful and 
hear a whole lot better than child walkie-talkies. The pro- 
fessional communicators at 49-MHz, operating FM, can give 
you some surprising range. al 


Strictly Personal 
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Now families can enjoy communications with the 
range, clarity and increased privacy previously 
restricted to costly business-band transceivers! 


Radio Shack’s new PRS-100 is an affordable 2-way radio that operates on the 
General Mobile Radio Service band now reserved exclusively for personal and 
family use. It delivers crisp, noise-free UHF-FM sound, just like quality business 
radios. The result? Clear communications, minus annoying “breaker-breaker” 
chatter, in high-rises, malls, downtowns and places where other 2-ways fail. 


The PRS-100 is also great for the great outdoors. Its powerful 1-watt output can 
span ranges up to several miles. You can stay in touch while hiking, camping, 
fishing or skiing...keep track of the kids... or chat with other licensed users. 


Because the PRS-100 gives you benefits exclusive to the GMRS band, an FCC 
license is required. There’s no test—just complete the included application and 
enclose a $35 fee. Practically everyone 18 or older qualifies. Best of all, a single 
renewable license covers everyone in your household for a full five years. 


Sound interesting? Then get the details today at the store that offers the best in 
personal radio and personal service—your nearby Radio Shack. 


We own the airwaves. lle 
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The Radio Spectrum 


howradio waves behave anda‏ ۴۱۱]۰806-11001.16فم 
breqkdown-of fhe listening 85661٢۲0۸‏ 


By Marvin Holladay 


ou can’t see it, yet, like the air we breathe, it always 

surrounds you. Its invisible waves of energy carry 

the sounds you hear, cook your hamburgers in the 
microwave oven, bring you the local news on the radio, and 
carry the light that lets you read this page. What is it?—the 
electromagnetic spectrum. 

Radio waves comprise a big chunk of the electromagnet- 
ic spectrum. And, just as light waves of different frequen- 
cies or wavelengths correspond to different colors, different 
portions of the radio spectrum have different characteristics. 
As aresult, man (or more accurately, government agencies) 
has sliced this huge radio pie into many different pieces, 
based upon how a particular group of frequencies behaves. 
These big slices are segmented further, with different uses 
assigned to each, like broadcasting, amateur, government, 
industry, military, aircraft, satellites, and so on. 

All these services use many different modulation modes 
(methods of transmitting information), including regular 
AM, FM, television, Morse code, single-sideband, many 
varieties of radioteletype, narrow and wideband FM, and 
other methods of even greater sophistication. Many of the 
beeps, burps, squeals and squawks you may hear aren’t ran- 
dom noises, but methods of communicating information. 

Only professional-quality radio receivers costing thou- 
sands of dollars can decipher all the modes. Indeed, most 
radios—even top quality units—don’t cover the entire radio 
portion of the spectrum. A radio which will pick up the short- 
wave (high frequency) portion of the spectrum will give you 


access to foreign broadcasts from around the world, ham 
operators, ship-to-shore, aircraft and military communica- 
tions, so-called “spy” transmissions, time checks vastly more 
accurate than the electronic sign in front of your bank, and 
illegal pirate broadcasters. A scanner radio will let you tune 
in on endless action closer to home, like police and fire calls, 
air and marine communications and those by government 
agencies, ranging from the post office to the FBI, to the park 
service. Shopping mall and stadium security, fast-food drive- 
in order windows, baby monitors, the sanitation crews, the 
National Weather Service, TV audio, telephones, amateur 
radio operators—they’ re all in there! 


As we noted, each range of frequencies has different prop- 
erties. For instance, during the daytime you normally do not 
hear stations from very far away on your AM radio. This is 
because the portion of the wave that shoots into the sky (the 
skywave) is absorbed by the lower part of the ionosphere 
during the day. You are hearing only the part of the signal 
(the ground wave) which travels along the surface of the earth 
and is eventually absorbed by the earth. The ionosphere is a 
region in the upper atmosphere upon which the sun’s ener- 
gy acts to create a layer of charged particles which can either 
reflect or absorb radio signals. At night this lower layer dis- 
appears, allowing the radio signal to hit a much higher layer, 
where it is bounced back to earth. At night, then, you are able 
to hear signals from further away. 
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On the higher, shortwave frequencies this day/night fac- 
tor is not so pronounced, so it’s possible for radio signals to 
reach a much greater distance day and night. Shortwave, 
however, has many variables: the portion of the shortwave 
band involved, day versus night, the time of year, the state 
of the ionosphere, and of the sunspot cycle. 

Beyond shortwave, as frequencies get higher and higher, 
the day/night factor has no bearing at all on the signal. For 
instance, you hear the same stations on your FM radio dur- 
ing the day as you do at night. 

Radio signals on these higher frequencies are much more 
a line-of-sight phenomenon. Unusual weather conditions and 
temperature inversions in the atmosphere can create tempo- 
rary situations in which signals on these higher frequencies 
will travel a much greater distance than they normally would. 
You may suddenly find yourself listening to taxicabs from 
a city 800 miles away! 

At frequency ranges of 300 and 400 hundred Megahertz 
(MHz) and higher, radio signals travel shorter and shorter 
distances. And they are more and more temperamental. Hills, 
mountains, buildings, even trees, can degrade the signal. 


Key Words In This Article 


AM-—Amplitude modulation. A radio frequency (RF) car- 
rier signal combined with an information signal. 


FM-—Frequency modulation. 


Frequency—Number of “waves” a transmitted signal pro- 
duces in one second. 


Hz—Hertz. A basic unit of frequency and an AC (alter- 
nating current) frequency of one cycle per second. 


kHz—Kilohertz (1000 Hz). 


Meter band-—Expressed in meters, the wavelength or 
physical length of a transmitted signal’s wave. 


MHz—Megahertz (1,000,000 Hz or 1000 kHz). 


Radioteletype-RTTY. Signals sent to and from 
teleprinter machines. 


Skywave-Radio waves that use the ionosphere’s refrac- 
tion capabilities. 


Sunspot cycle—A scientifically determined cycle of 
sunspot occurrences on the sun’s surface that affect short- 
wave radio communications. A typical sunspot cycle is 
about 11 years, although scientists frequently argue the 
cycle is actually 22 years. 
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The radio spectrum is a thing to marvel at. The “little black 
boxes” we call radios bring to us slices of this giant radio pie 
and allow us to explore and eavesdrop on an endless, always 
changing world jammed with information, entertainment, 
and communications. 

Help yourself to a piece of the pie! 


The Shortwave Bands Up Close 


Frequency Range (MHz) Meter Band 
2.3— 2.495 120 
3.2-3.4 90 
3.9-4.0 TS 
4.75- 5.06 60 
5.9-2 49 
7.1-5 4] 
9.4-9 31 
11.6-71 27 
13.57-13.87 22 
15.1-68 19 
17.48-17.9 16 
18.9-19.02 15 
21.45-21.75 13 
25.6-26.1 1 


Amateur Radio Bands 


Frequency Range (MHz) Meter Band 
1.8-2.0 160 
3.5-4.0 80 
7.0-7.3 40 
10.1-10.15 30 
14.015 20 
18.068-18.168 17 
21.0-10 15 
24.890-1 0 12 
28.0-77 10 


Note: Frequencies outside of the bands assigned to the 
broadcasting and amateur radio (and sometimes within 
them) are used by a wide variety of stations: fixed com- 
munications stations, maritime and aeronautical, U.S. 
and foreign military communications, U.S. and foreign 
government, standard time, so-called “spy” broadcasts, 
VOLMET aviation weather reports, shortwave broadcast 
feeder stations, unlicensed “pirate” broadcasters and 
more. Transmissions may be in voice (AM or single-side- 
band), Morse code, various forms of radioteletype, fac- 
simile, or more esoteric forms of modulation. 


10-150 kHz 
150-5 

535-0 

1700 kHz—30 MHz 


30-50 
50-4 
54-72 
72-16 
76-8 
88-108 
108-6 
136-8 
138-44 
144-148 
1484-708 
150.8-74 
174-216 
216-220 
220- 222 
222-225 
225—400 
400—406 
406—420 
420—450 
450—470 
470-512 
512-825 
825-9 
849-851 
851—866 
866-869 
869-4 
894 6 
896-901 
902-928 
928-932 
935-940 
941-944 
944-952 
952-960 
960-1240 
1240-0 
1300-0 
1350-1400 
1400-1427 
142-1429 
1429-1660.5 
1660.5—1668.4 
16668.4—1700 
1700-1850 
1850-1990 
1990-2110 


A Look At The Radio Spectrum 


Military/government, submarine communications 
Longwave Band. Beacons, foreign broadcast, maritime 
AM Broadcast Band. (recently extended to 1700 kHz) 


Shortwave/High Frequency Band. Broadcasting, two-way government, military and 
commercial communications, amateur radio, others.(See “Shortwave Up Close”) 
Very High Frequency Band. Government, business, walkie-talkies, and cordless phones 


Amateur radio 6 meter-band 

TV Channels 2-4 

Manufacturing, remote control, eavesdropping bugs, etc. 
TV Channels 5-6 

FM Broadcast Band 

Aeronautical communications 

Satellites 

Military communications 

Amateur radio 2- meter band 

Military use 

Business, highway, law enforcement, government weather, maritime 
TV Channels 7-13 

Maritime and aeronautical 

Land mobile communications 

Amateur radio 

Military aviation and space 

Military and government 

U.S. Government 

Amateur radio 

Ultra High Frequency Band. Business, industry, military, fire, government 
TV Channels 14-20, shared with law enforcement 
TV Channels 21-69 

Cellular telephones 

Aeronautical telephones 

Business, public safety 

Public safety, law enforcement 

Cellular telephone systems 

Aeronautical telephones 

Private land mobile units 

Land mobile, amateur radio, personal communications units 
Radio paging 

Business radio 

Government and non-government fixed services 
Broadcaster’s studio-to-transmitter links 

Private fixed services, paging 

Aeronautical navigation 

Amateur radio 

Aeronautical navigation 

Radio location 

Radio astronomy 

Point-to-point, mobile, space 

Various satellite transmission uses 

Radio astronomy 

Meteorological aids 

Meteorological satellites, U.S. government 

Fixed point-to-point, microwave 

Broadcast studio-to-transmitter links 
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Transmitted by (see legend below) 
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What Is World Time? 


Whether you're in Alaska or New York, World Time is always the same. 


By Myke Weiskopf 


icture this, if you will. You’ve invested your hard- 

earned money in a shortwave radio, and you’ ve got all 

the angles covered. You’ ve got your radio shack orga- 
nized, you’ ve got your antenna up, your radio is on, and you 
have absolutely no idea what time it really is. Unfortunately, 
this is a situation in which many new communications hob- 
byists find themselves. 


Same, Just Different Names 


“World Time” is known under several different names: 
Coordinated Universal Time (UTC), Greenwich Mean Time 
(GMT), and Zulu Time (Z). There is no real difference 
between any of these. UTC is used commonly between “util- 
ity” stations and on some shortwave stations. GMT is the 
most popular of these terms and is used by most international 
broadcasters. The term Z is used in military transmissions 
and is not often heard on non-utility transmissions. You will 
hear all three of these terms used on world-band radio. 

World Time runs on a 24-hour system. In this system, mid- 
night is 0000, while noon is 1200. Between noon and mid- 
night, hours are numbered consecutively from 1300 (1:00 
p.m.) to 2300 (11:00 p.m.). Of course, when it’s 0000 UTC, 
there is a new UTC date in effect as well. If it is 0000 UTC 
and your local date is November 17 at 7:00 p.m., then it is 
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November 18 UTC date. Use our handy time conversion 
chart (Fig. 1) to calculate World Time using your local stan- 
dard time. Be sure to take Daylight Savings Time into con- 
sideration when calculating UTC. While UTC is not affect- 
ed by Daylight Savings Time, your local time may be. 


setting Your Clock Via Shortwave 


There are many stations worldwide which broadcast 
highly precise World Time, 24-hours a day, seven days a 
week. Usually they broadcast one “pip” per second, often 
with voice announcements before (or immediately follow- 
ing) the minute marker. Such stations are called time-signal 
stations and are usually broadcast on 2500, 5000, 10000, 
15000, or 20000 kHz. The U.S. time-signal stations—W W V 
in Fort Collins, Colorado and sister station WWVH in 
Hawaii—broadcast on these frequencies. They can be found 
there at various times of the day, depending on propagation 
conditions. How do you tell them apart? WWV uses a male 
voice and broadcasts time announcements closest to the 
minute; WWVH uses a female voice and broadcasts its 
announcement several seconds before WWV. There are also 
station identifications (IDs) before the top of the hour (on 
WWVH) and just after the hour (WWV). 

If you’re listening in the northernmost part of the United 





UTC 


Midnight 
0000 (0) 





1200 ( 


)6+( 0600 گے 


+12) 
Noon 
UTC 


Figure 1 - UTC to USA time zone conversion circle. 


States, you might also want to try receiving station CHU in 
Canada on 3330, 7335, and 14670 kHz. For more time sig- 
nal station listings, please refer to Fig. 2. 


Why Time-Signal Stations? 

Time-signal stations receive their highly accurate time 
measurements from atomic clocks. Atomic clocks usually 
operate on a cesium-beam standard. The cesium atom is iso- 
lated in a small chamber with an ionized hoop. A reaction 
between this ionized hoop and the atom causes the atom to 
jump through the hoop and then jump back through again. 
One of these jumps is considered to be the length of one sec- 


ond. Thus, it makes sixty jumps per minute (and, once in a 
while, sixty-one). 

Time-signal stations serve many other purposes besides 
time. They are responsible for maintaining a steady 60 Hz 
frequency (the frequency on which most U.S. power com- 
panies rely) and are used in maritime navigation. They are 
also useful for aligning the horizontal lines on your TV set; 
without time-signal stations, you would not be able to receive 
a clear, focused picture. 

WWV (and certain other stations) also broadcast propa- 
gation forecasts and storm warnings for local areas. These 
are found at 16 minutes past the hour on ۳۷۷۷ and at 46 
minutes past the hour on WWVH. These propagation fore- 
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A QSL card from 4 


MITCRONTA 


Radio Ew 202-2777 70۵۶ r 63--836clock. 


casts give fairly accurate predictions which can be used to 
plan your shortwave listening schedule over the course of 
the next few days. 


What Is a Leap-Second? 


Every few years, you may be tuned to WWV/H and you 
may hear the following announcement. 

Your attention please. At the recommendation of the 
International Time Bureau, aleap-second will be added 
to the NBS Time Scale. This adjustment is required to 
maintain internationally Coordinated Universal Time 
as broadcast from these stations, in close agreement 
with UT1, or Astronomical Time. (Aloha.) 

What is a leap-second? A leap-second is added (usually 
during leap-years, and for some years preceding and fol- 
lowing) when the difference between UT1 (time calculated 
by the rotation of the earth) and UTC has become so great 
as to equal one whole second. Thus, a second is added into 
the time scale to compensate for this loss. 

Leap-seconds can also make DXing time signals fun, sim- 
ply due to the diversity of the announcements and the vari- 
ety of languages they are broadcast in, which leads us to our 
next topic. 


DXing Time Signals 


Time signal stations are some of the most challenging sta- 
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2500 kHz: 


3330 kHz: 


3810 kHz: 
4286 kHz: 
4996 kHz: 
5000 kHz: 


5004 kHz: 
7335 kHz: 
7600 kHz: 


8000 kHz: 
8473 KHz: 


8638 kHz: 


9996 kHz: 


10000 kHz: 


10004 kHz: 
12745 kHz: 
42984 kHz: 


14670 kHz: 


15000 kHz: 


16000 kHz: 


Figure 2 - Time-Signal Stations. (Parenthesized times in UTC.) 


HLA, Taejon, South Korea (24h) 


JJY, Tokyo, Japan (24h) 

VNG, Llandilo, Rai (24h) 
WWV, Ft Collins, CO (240) CC 
WWVH, Ft Collins, CO (24h) 


CHU, Ottawa, Canada (24h) 


HD2I0A, Guayaquil, Ecuador (0500- oo 
VWC, Calcutta, India (1625-1630) 


RWM, Moscow (24h) 


ATA, New Delhi, India (1230-0030) 


BSF, Chung-Li, Taiwan (24h) 


BPM, Xian, China (1400-2400) 

00۸ Guayaquil, Ecuador (0500-1700) 
HLA, Taejon, South Korea (24h) 

IAM, Rome, Italy (0730-0830, 1030-1130) 
JJY, Tokyo, Japan (24h) 

LOL, Buenos Aires, Argentina 

(11-12, 14-15, 17-18, 20- 21, 23-24) 
VNG, Llandilo, Australia (24h) 

WWV, Ft. Collins, CO (24h) 

۷۷۷۱۷۳۰ Kekaha, Kauai (24h) 

YVTO, Caracas, Venezuela (24h) 


RID, Irkutsk (24h) 

CHU, Ottawa, Canada (24h) 

10210۸, Guayaquil, Ecuador ee کت‎ 
JJY, Tokyo, Japan (24h) 


APB, Colombo, Sri Lanka (0553- -0600, 
1323- -1330) 


VNG, Llandilo, Australia (24h) 


RWM, Moscow (24h) 


ATA, New Delhi, India (1230-0030) 
BPM, Xian, China (1400-2400) © 


JY, Tokyo, Japan (24h) 


LOL, Buenos Aires, Argentina 

(11-12, 14-15, 17-18, 20- 21, 23- 24) 
WWV, Ft. Collins, GO (24h). ٤ 
WWVH, Kekaha, Kauai (24h) 


RID, Irkutsk (24h) 

VWC, Calcutta, India (0825-0830) 
VNG, Llandilo, Australia (24h) 
CHU, Ottawa, Canada (24h) 


ATA, New Delhi, India (1230- o 
BSF, Chung-Li, Taiwan (24h) 

BPM, Xian, China (1400-2400) 

dy, Tokyo, Japan (24h) 

LOL, Buenos Aires, Argentina 
(11-12, 14-15, 17-18, 20- 21, 23- 4) 
WWV, Ft. Collins, CO (24h) 

WWVH, Kekaha, Kauai (24h) 


VNG, Llandilo, Australia (2200-1000) _ 





tions to DX. Take a look at Fig. 2 again; you’ll notice that 
there are many stations operating on 2500, 5000, 10000, and 
15000 kHz. With WWV/H blasting their strong signals 24- 
hours a day, the difficulty in hearing these other stations 
quadruples. Station YVTO, Venezuela, 5000 kHz, is easy to 
hear in the summer hours. Station HD2IOA, Ecuador, 5000 
kHz is slightly more difficult, but can still be heard. Even 
with the relative closeness of some of these stations, keep in 
mind that WWV/H has a stronger signal and will thus over- 
power any number of them which try to break through. 
While we’ re on the topic of DX, let’s dispel a myth: Stations 
on odd frequencies are easier to hear. False, false, false. While 
there is some advantage to not having to wade through inces- 
sant “deeee-deeee-deeee” to hear another station, there are 
often international broadcasters, ham radio operators, 
radioteletype signals, and other distractions to deal with. 
Station HD2IOA, Ecuador, is virtually impossible to hear on 
7600 kHz because of the large concentration of ham radio 
folks operating there. Station VNG, Australia on 8638 kHz, 
sometimes gets weighed down with RTTY. CHU, Canada, on 
7335 kHz, is overridden by Radio Beijing and Radio Moscow 
at odd hours of the day. Some stations are hard to hear sim- 
ply because of their nature (“Other countries have time-sig- 
nal stations, so why do they need to hear our signal?’’), so a 
low-power signal is acommon problem. Considering the faint 
sound of a “beep, beep, beep” in the first place, the challenge 
increases exponentially when static or interference is added. 
Remember that, unlike the Voice of America, the British 
Broadcasting Corporation, or other major international 
broadcasters, time signals are not broadcast for DXers; they 
are broadcast to fulfill a technical need. Getting a QSL card 
from a time signal station is usually more of a courtesy than 
a necessity, unless the reception report is from within the 
country itself. This isn’t to say the stations don’t appreciate 
your responses; most actually welcome international replies, 
and are highly efficient when answering reception reports. 


A Few Easy Targets 


Besides CHU and WWV/H, try VNG on 12984 kHz 
around 0500 UTC. YVTO may be on 5000 kHz around the 
same time as well. Stations RWM, 4996, and RID, 15004, 
kHz (both in the former Soviet Union) are almost always 
around 15000 kHz; their “woodpecker” signal (continuous, 
rapid pulses) identifies them almost instantly. You will have 
to tune up or down 4 kHz (depending on which station) in 
CW mode to hear them clearly and independently, but they’ re 
still easy catches. 

Intermediate signals are HD2IOA, Ecuador, on 3810 kHz. 
Try this one very late at night, around 0600-0700 UTC. Unlike 
YVTO, it broadcasts a full station ID every half-hour (at 15 
and 45 past). The announcement, in Spanish, uses a male 
voice. VNG, Australia, on 2500 is also a good try; this one 
may be somewhat harder, since it broadcasts mostly to the 
Sydney region. For longwave DXing, try MSF, Rugby, 
England on 60 kHz. Being in the longwave bands, it will not 
broadcast any voice announcements. It also lacks Morse IDs. 
BPM, China, on 15000 kHz is often active. It uses a special 





Key Words In ا‎ Article 


DXer: a oe iss ae ke y lis ens for distant stations 
QSL: A written verification: usually a card, that acknowledges 
reception of a station, or in the case of amateur a it acknowl- 
edges a two-way contact. yyy 


NBS: National Bureau of Standards 





Radio Shack catalog number 63-729 clock. 


form of UTC which advances the signal a few milliseconds 
before that of WW V/H, so it will be slightly off-mark. It also 
has a very distinctive ID at 15 and 45 seconds after the hour: 
Morse code repeats “BPM, BPM, BPM,” followed by a 
female Chinese voice repeating the call letters three times, 
followed by an announcement. 

Interested in a harder catch? Try JY, Japan, on 2500, 5000, 
8000, 10000, and 15000 kHz frequencies. [71۷ broadcasts the 
same format as WWV, including tones. It has a Japanese voice 
announcement before each minute. Any other station on Fig. 
2 including India, Indonesia, Korea (from which only one 
person within the U.S. has QSLed), or even Italy is a tough 
catch! If you have any success hearing or QSLing these sta- 
tions, or if you have questions regarding time signal stations, 
please write to me c/o The Tick-Tock Times, 1119 Parkwood 
Avenue, Rockford, IL 61107. E] 


For Further Information 


Time Signal Stations by Gerd Klawitter, published S 
Siebel Verlag, Meckenheim, Germany (1988). 

Passport to World-Band Radio, by Larry Magne, pub- 
lished by International Broadcasting Services, Ltd., Penn’s 
Park, PA (1994). 

The Tick-Tock Times, edited by Myke Weiskopf, Pe 
j yr _ Pre ess, Rockford IL (4x/yr.). - 
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souping Up 
Your Scanner 


There’s plenty you can do to 
improve your scanner s perfor- 










"~ 








انت 





mance. Read on, there's a lot to learn. 


By Bill Price, ۷ 


our new scanner is a week old, and you want to buy 
it something for its birthday—but what can it really 
use? Relax and take a seat, class is just about to start. 

I’ve never brought home a new car that I didn’t find myself 
buying some accessories for the next day, though I’ve grad- 
uated from fox tails on the antenna to sensible things like a 
CD player and a mobile scanner. And how about you? Now 
that you’ ve brought home that new scanner, what can you do 
to improve its performance? 

Well—it has no carburetor to adjust, and you can’t give it 
high octane gas. Like today’s cars, the electronics are really 
sophisticated, and no place for a tinkerer. Hmmm. C’mon, 
class—say it with me: an-TEN-na. Good! 


Some Questions and Answers 


The best scanner you can find won’t do you a bit of good 
if the signals can’t find their way into it. That’s where the 
right antenna comes in. 

Most scanners come with a built-in antenna, and, although 
it will work fine, it’s the one thing that really lets you improve 
upon your scanner’s performance. As a matter of fact, there’s 
a whole array of antenna options to choose from. 

“So how do I pick one?” 

That’s easy; you play the question game. First of all, is 
your scanner portable, mobile, or for the home? For portable 
use, the flexible “rubber duck” antenna is probably the best 
all-around performer. If you’re going to be in one place for 
a while—say a campsite—I’d switch over to a center loaded- 
telescoping whip because it gives you the best performance 
from a portable antenna. You can’t beat the flexible “duck,” 
though, for walking through the woods or carrying the scan- 
ner on your belt. 

“Yeah—and the duck works pretty well in the car, too.” 

I’m sure it does, but did you ever think of putting your 
duck outside the car? No, I don’t mean hanging your arm out 
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(Left) The flexible rubber duck 

antenna that comes with most 

handheld scanners is adequate 
for most situations. 


(Below) The BNC Clip-On Glass 
Mount Antenna (20-022) mounts 
your flexible antenna outside 
your vehicle. 


TReEALISIIC.. 
200 CHANNEL DIRECT ENTRY 
AM/FM PROGRAMMABLE SCANNE 


the window. There are two 
ways to mount your rubber 
duck on your car. One is a 
BNC clip-on glass mount, 
and the other is a BNC 
antenna glass mount which i 
holds your antenna on the inside of the window—right where 
it can grab those signals without being exposed to the weath- 
er. There’s also a cellular “look-alike” glass-mount mobile 
scanner antenna that doesn’t need any mounting holes 
because it just mounts on the glass (the wire is on the inside). 


Seer eae 


The VHF-Hi/Air/UHF Scanner Roof Antenna (20-176) has three stain- 
less steel horizontal radiators and accepts a PL-259 connector. 


And, of course, there’s the old standby, the magnetic mount, 
that lets you remove your scanner antenna whenever you 
leave your car. 

“OK, that takes care of the car, but why can’t I leave the 
rubber duck antenna on my scanner when I’m at home?” 

Well, you can—if you’re going to be moving the scanner 
from room to room with you. But if you’re going to keep it 
in one place, yov’ ll want a larger antenna for home use, some- 
thing you can mount outdoors. 

“Hold on there. I live on the top floor of a high-rise apart- 
ment building, I can’t put anything outdoors.” 

No problem. Either use an indoor plug-in, all-band anten- 
na mounted right on the scanner itself, or a center-loaded 
telescoping whip mounted on the antenna glass mount. You 
can fasten it to the sliding glass doors to your balcony, 
for instance. 

“How about me? I own my own home, and I want the best 
performance possible. Would it be worthwhile to put an 
antenna on the roof? Would I notice any difference over the 
telescoping antenna that came with my scanner?” 

You bet! There are several roof-mount antennas to choose 
from. There are discones which will cover all the way up to 
1300 MHz, models that cover VHF-HI, Air, and UHF, and 
models that cover all bands. 

“And how about the mounting hardware to put it up?” 

You'll need an assortment of brackets to mount antennas 
and masts on your roof, on the side of the house, or to the 
chimney. You can find guy wire, grounding kits and ground 
rods, and all the antenna hardware you need. There’s also a 
complete line of connectors and adapters to make sure part 
A fits into part B with no problem. It’s simple enough to get 
everything pulled together: just ask the sales personnel at 
your favorite store. 

“How high should I mount my antenna?” 

When you’re erecting your antenna, height is your friend. 
The signals that scanners pick up travel in a straight line. If 
you were on a boat and you wanted to see land, you’d climb 
the mast, right? In certain situations, raising an antenna 5 feet 
can make a significant difference. First, though, a brief word 
from Dr. Safety: 











The BNC Antenna Glass Mount (20-022) is an ideal antenna for folks 
who want to keep their flexible antenna inside their vehicle. It 
includes a 6-foot cable. 





(Above) The Center-Loaded 

Telescoping Scanner/Ham Whip 

Antenna (20-006) receives 25- 

1300 MHz. Hams can also trans- 

mit on 144, 220, 440, and 1296 
MHz ham bands. 


(Left) Shown here (left to right) 
are the Indoor Plug-In All-Band 
Scanner Antenna (20-161), Mag- 
netic-Mount Mobile Scanner An- 
tenna (20-012), and Cellular 
“Look Alike” Glass-Mount Mobile 
Scanner Antenna (209-01 1). 


WARNING: HEIGHT IS DANGEROUS, PARTICU- 
LARLY WHEN IT IS ABOVE SOMETHING HARD. BE 
CAREFUL. PLAN AHEAD. REMEMBER, POWER 
LINES ARE DEADLY. READ AND FOLLOW ALL 
WARNINGS INCLUDED WITH YOUR ANTENNA. 
YOU ARE NOT AN EXCEPTION. 
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appen! for pouping UP 


Fora one-stop shopping source for equipment mentioned 
in this article, you can consult the Radio Shack catalog. 


Products and their catalog numbers are as follows. 


Center loaded-telescoping whip (20-006) 

BNC Clip-On Glass Mount (20-023) 

BNC Antenna Glass Mount (20-022) © 

Cellular “look-alike” glass-mount mobile scanner antenna 
(20-011) | 

Magnetic mount (20-012) 

Indoor plug-in, all-band antenna (20-161) 

Center-loaded telescoping whip (20-006) 

Roof-mount antennas: VHF-HI, Air, and UHF (20-176); 
All-Band (20-014) and Discone 20-013 

Antennas—Selection and Installation (62-1083) 

Spike protectors (61-2787) 

Grounding blocks (15-909) 

Antenna discharge units (15-910) 

Ground rods (15-529) 


Amplified antenna packs a punch! 


Shortwave fans—hear more stations, more 
clearly! This compact, 9V battery-powered 
antenna amplifies signals up to 20 dB for 
reception that rivals outdoor longwires. Its 
tunable preselector peaks your selected 
frequencies and rejects unwanted ones, 

¦ dramatically improving reception of weak 

٠ signals and giving already-strong stations 
crystal clarity! Plugs into radio’s external 

|| antenna jack, tunes 4-30 MHz. With 29" 
telescoping whip. Just $29.99—great value! 


a 0 RE. GAIN 


: HORTON ANTENNA | 


OFF Ce POWER 
TERENE ۲ 


WE BRING YOU THE WORLD. 


Radie Shaek 
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Lightning, Static Discharge, and 
Surge Protection 


` Remember the knife fight scene in Butch Cassidy and 
the Sundance Kid? Remember when Butch wanted to dis- 
cuss the rules, and the big guy said, “There ain’t no rules 
in a knife fight?” Well, that’s about how it is with light- 
ning. It will strike twice in the same spot, and it will ignore 
most wives’ (and husbands’) tales. But there are things you 
can do to minimize the risk from lightning. 

The top of the Empire State Building, the Eiffel Tower, 
and probably your nearby radio and television stations’ 
towers have all been struck by lightning—sometimes with 
little or no adverse effect. Why do you suppose that is? 

The answer is proper grounding and installation in accor- 
dance with appropriate electrical codes. That’s easy for me 
to say, but it’s one of those rare times when I’m serious. 
There are things you do when you know a lightning storm 
is coming, like unplugging your equipment, unplugging 
the antenna lead-in and grounding it. Amateur radio oper- 
ators in your area will usually be more than happy to share 
their knowledge on the subject. Your local power compa- 
ny often has literature and sometimes offers special lec- 
tures to groups such as radio clubs. It’s not a topic which 
can be covered in a page or two, but it is an area where you 
can often get free help or information. 

To protect your antenna and your scanner, use spike pro- 
tectors, grounding blocks, antenna discharge units, ground 
rods, and proper installation. If you have questions regard- 
ing lightning protection, your local building department 
can refer you to the appropriate electrical codes, or you can 
contact a licensed electrician in your area who can advise 
you about requirements. 

The manufacturer’s recommendation for i lalline and 
grounding your antenna are your best starting point. 





“So where did you learn all this stuff?” 

I picked up a little when I was a radioman for the Coast 
Guard back in the Sixties, but scanner and antenna technolo- 
gy has improved a lot since then. Get the book I refer to, Radio 
Shack’s Antennas—Selection and Installation—it will give 
you a good understanding of antenna basics. If your curiosi- 
ty makes you want to learn even more, maybe you should con- 
sider amateur radio as a hobby. The article “Getting Your Ham 
Ticket” in this issue can help you get started. 

“And where will I get the rest of the information I need?” 

From my friend Bernie at the Radio Shack right up here 
at Routes 17 & 28. Tell him I sent you and عط‎ [1 give you the 
friendliest service this side of the Mississippi. 

“Wouldn’t he give me friendly service anyway?” 

Of course he would, it’s just an expression. Go see Bernie, 
and get yourself an antenna. ات‎ 





DX Antennas For Better 
shortwave Reception 


A good antenna is easy to build, and will give you 
countless hours of improved listening. 


By Bill Orr, W6SAI 


ore and more people are 
becoming interested in 
long range (DX) short- 


wave reception. And why not? It’s 
exciting to hear news from around 
the world as it happens or music and 
commentary from far off places. 

Would you like to hear what 
Radio Iraq thinks of the U.S.? (You 
won’t like it!) Or perhaps you would 
like to hear the latest news out of 
China or India. What’s going on in 
Cuba? Radio Havana Cuba will give 
you Castro’s latest line. And there’s 
plenty of Latin music from South 
America and Africa that provides 
unusual melodies. The easiest to 
hear are the various powerful short- 
wave stations in the U.S., including 
the Voice of America, but it’s also 
easy to get worldwide news from the 
many transmitters of the British 
Broadcasting Corporation (BBC). 
Radio Moscow will tell you about the latest developments 
taking place in that unhappy country. 

There’s a lot going on in the world of shortwave radio. The 
truth is, almost every country in the world has its own short- 
wave broadcasting facilities. Some are government con- 
trolled; some are not. But all of them are fascinating to دنا‎ 
ten to. You can hear these signals and lots of other 
broadcasters with a shortwave receiver. In addition to mon- 
itoring regular broadcasting, you can eavesdrop on ships at 
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sea, overseas airline flights, clandestine (pirate) broadcasts, 
radio hams, and miscellaneous unusual signals whose source 
is unknown and whose purpose is a mystery. 


Your Key to Success—A Good 
Antenna 


This article will tell you the secret of good shortwave 
reception. It is very simple—you need a suitable antenna in 
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a good location to consistently bring in signals from afar. 
Follow the information in this article and the world will be 
at your fingertips! 


Radios with Built-in Telescoping 
Antennas 


Yes, you can hear all the fascinating broadcasts. All you 
need is a shortwave receiver—and a good antenna placed in 
the best possible location. Each type and style of radio has its 
own antenna requirements; some of the radios even solve the 
problem for you with a built-in antenna. Inexpensive AM/FM 
entertainment radios have built-in “loopstick” antennas. 
Every user of these gadgets knows that moving the radio about 
will cause AM broadcast stations to peak in volume when the 
radio is placed in a position that gives the loopstick maximum 
signal pickup. And so it is with any shortwave receiver. 
Antenna placement is very important for long distance recep- 
tion. The portable battery-operated “all-band” receivers have 
a built-in, telescoping whip antenna for shortwave reception. 
Some combine the whip with an auxiliary connection for an 
optional external antenna. Some “communication” receivers 
dispense with the whip entirely and depend only upon an exter- 
nal antenna supplied by the listener. 


The Telescoping Whip Antenna 


Let’s first talk about receivers equipped with a telescop- 
ing whip antenna. These sets should be operated with the 
antenna fully extended. Reception is usually strongest when 
the whip is in a vertical position; however, when the receivers 
are used indoors, the house electrical wiring (or the build- 
ing itself) may affect reception. It’s a good idea to experi- 
ment with the position of the whip and the location of the 
radio. In some instances, reception may be clearest with the 
whip in a horizontal position or at an angle. If you are in a 
steel frame building, you may have a serious reception prob- 
lem—it’s difficult for signals to penetrate such a structure. 
(On the other hand, if you are living atop a hill in a wood 
frame house, with no nearby electric utility wires, you’ Il have 
excellent reception compared to a location surrounded by 
hills and nearby power lines.). An auxiliary antenna is the 
best solution to such a problem, although some listeners have 
had luck merely walking around their home with the radio 


64 RADIO! Spring 1994 





in hand and placing it near windows until they find the “sweet 
spot” that affords best reception. 


Radio Noise and Static 


While you’ re searching for the area of best reception, you’ Il 
find it helpful to keep the radio away from local radio noise 
sources. Fluorescent lights, light dimmers, television sets, 
computers, and electric motors are all sources of radio noise, 
which can be identified as a loud, rough buzz that covers up 
the signals you are trying to hear. A plug-in AC interference 
filter on the offending household appliance can reduce this 
type of interference to your receiver. This radio noise is much 
different from static, which is natural noise caused by atmos- 
pherics and thunderstorms. Static is identified by loud, irreg- 
ular bursts of noise and usually occurs during the warmer, 
summer months. You can’t do much about static unless your 
radio is equipped with a “noise blanker,” which often helps 
reduce loud static crashes. Sometimes radio noise is intro- 
duced into the house via the electric power lines. If you are 
using an AC adapter to power your set, disconnect it and run 
the set on internal batteries to see if the noise level drops. 
Isolating the receiver from the power line often reduces 
unwanted radio noise. Placement of the radio and use of the 
internal battery supply provide the best insurance against radio 
noise and the best guarantee of good reception. 


How Much Antenna is Enough? 


Your radio antenna intercepts thousands—perhaps hun- 
dreds of thousands—of radio signals flashing around the 
earth at the speed of light. It picks them all up, for better or 
worse, and when you tune your receiver you select the par- 
ticular signal you wish to hear. The ability to hear weak sig- 
nals depends upon the sensitivity of your receiver and the 
pickup ability of your antenna. Most of today’s receivers 
have adequate sensitivity to do the job, provided the anten- 
na can “grab the signal out of the air.” 

You can boost the weak signal response of many whip- 
type shortwave receivers, particularly if they are located in 
a less-than-optimum receiving location, by making the whip 
longer. You can do this with a length of #20 solid hookup 
wire and an electrical clip. Clean the insulation from one end 
of the wire, attach the clip to it and then clip the wire to the 
top of the telescoping whip. Get the wire as high in the air 


as possible. If you’re inside a wood frame building, run the 
wire around the ceiling of your room. You can hold it in posi- 
tion with thumb tacks, or run it out the window and tie it to 
a nearby bush or tree. 

How long should the wire be? Well, if it’s too long it will 
affect proper receiver operation. If it’s too short, it won’t do 
much good. I suggest you obtain a wire about 20 feet long 
and try it (see Fig. 1). If the receiver chokes up, or doesn’t 
sound right, coil the wire up into a hank, starting at the far 
end. Just wrap it around your hand. This will shorten the 
pickup ability of the wire. If you find that the receiver comes 
to life when the free length of wire is, say, 12 feet long, clip 
off the excess wire. Then get the remaining wire as high up 
in the air as you can. 

If this doesn’t improve receive signal pickup, remove the 
electrical clip and simply wrap one end of the insulated wire 
around the telescoping antenna. Try about 10 turns, but 
experiment with the number of turns and length of wire until 
signals seem the loudest. There’s no electrical connection 
between the whip and the wire, the coiled turns do the job. 

One of the positive aspects of using the coiled wire tech- 
nique is that it will work with a much longer wire than will 
the direct connection using the electrical clip. It is possible 
to use up to 50 feet of wire, placed as high as possible, prefer- 
ably with the main length of it outdoors. Again, adjust the 
number of turns on the coil for best reception—only a few 
turns will be required. You'll be impressed with the results. 

These inexpensive antenna extensions often work quite 
well. A friend of mine bought a low-cost “all-band,” battery- 
operated portable receiver. His receiving location was not 
very good, being situated between rolling hills. He listened 
to some of the loudest signals then started to look for some 
of the weaker ones that his friends had told him about. Alas! 
Nothing there. He tried a short wire extension for the whip. 
That helped a bit, but I pointed out to him that a better solu- 
tion was at hand with... 


...A Professional 
Clip-on Antenna 


If you want to experiment with 
an extended wire antenna the right 
way, a portable shortwave anten- 
na is ideal. These contain many 
feet of wire on a compact storage 
reel, and the free end of the wire 
clips over the telescoping anten- 
na of the receiver. The listener 
then reels out the wire, listening 
to a shortwave signal. By experi- 
menting, the length and place- 
ment of the wire are adjusted for 
best signal strength. In addition to 
home use, this gadget is ideal to 
take on a vacation when you want 
to keep in touch with the world via 





your portable receiver! For best results, toss the wire in a tree 
as high as you can get it. 


Receivers Using an Auxiliary 
Antenna 


As I mentioned earlier, some all-wave portable receivers 
have a jack for an external antenna located on the back or side 
panel of the set. The external wire is very helpful, especially 
if you are out in the “sticks,” away from your favorite AM or 
SW broadcast station. Most of the powerful all-band receivers 
can benefit from an auxiliary antenna, even if they have a tele- 
scoping whip. Data on suitable antennas is sometimes includ- 
ed in the instruction manual of the receiver. Suitable anten- 
nas for these sets are discussed later in this article. 


What Makes a Good Antenna and 
Where Do You Put It? 


It’s not hard to build a good wire antenna. The effort spent 
in erecting the best antenna you can will result in improved 
reception. You’ll be able to dig down and bring out the weak- 
est signals. Here are some suggestions for you that will make 
the time and money spent on your antenna a good investment. 

The antenna should preferably be outdoors and as high in 
the air as possible. I'd say 20 feet above ground is a mini- 
mum height for good reception. Some radio hams place their 
antennas over a hundred feet in the air for extreme long dis- 
tance results. You don’t have to go to this lofty height, but 
do get your antenna as high in the air as you can. I’ve settled 
on a height of 30 feet as a good compromise, since I have a 
nearby tree that I can climb to that elevation. 

Location of your antenna with respect to nearby objects is 
important. Telephone and power lines have a shielding effect 
on a nearby antenna. Stucco buildings having a wire mesh 


Building 


receiver 


Figure 3. 


Spring 1994 RADIO! 65 


Insulator 


Insulated 
down-lead to 
receiver 


in the walls are also a detriment to good reception if your 
antenna is placed near them. Keep your antenna clear of all 
these objects and also of nearby buildings if possible. 

Many overhead power lines, especially the older ones and 
the ones carrying very high voltage, may have broken or 
leaky pole insulators which produce severe radio interfer- 
ence. This will show up as a loud buzzing noise covering 
almost all shortwave frequencies. This noise can interfere 
with broadcast reception as well. The further your antenna 
is located from such lines, the lower the level of interference. 
Orientation of the antenna with respect to the power line for 
minimum noise pickup may help in some cases. Try to keep 
it from running parallel to the line. 

Another source of radio noise is the common light dim- 
mer. Interference-proof dimmers can be bought, and you may 
have to remove a dimmer in your home and substitute a noise- 
free one to get satisfactory AM and shortwave reception. 
Keep this in mind. 

It is a good idea, too, to keep your receiving antenna clear 
of a TV antenna. TV sets can radiate radio noise from their 
circuits that interfere with radio reception on any band. Make 
sure the antenna you build is sturdy and well-made. 
Occasionally, youll read in the newspaper of an antenna 
breaking and falling across a power line and electrocuting 
the listener. Build the antenna right. Haywire is out. Stay 
away from power lines. 

Make sure if your antenna comes down that it will not fall 
upon or touch a nearby utility line. Having contemplated 
these common-sense warnings, let’s look at some practical 
receiving antennas that will do the job for you. 


An Inexpensive General Purpose 
Antenna 


Decades of use by countless DX enthusiasts have shown 
that a single high-wire is an excellent general purpose all-wave 
antenna. It’s the perfect antenna for the beginner, as it works 
well on all frequencies, including the broadcast and long wave 
bands. You can find all the components to build one at Radio 
Shack and many hardware stores. See Fig. | for details. 

You can run the antenna from a window near your receiv- 
er to a tree, pole or other support on your property. Don’t run 
it on someone else’s property as that might stir up trouble 
with a testy neighbor. 

Make sure the antenna touches nothing else. A tree branch 
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scraping the antenna wire can make scratchy noises in your 
receiver. And, as I’ ve said before, keep the antenna well clear 
of telephone and utility wires. The antenna should be made 
of wire sturdy enough not to come down in a windstorm, and 
it should have enough slack in it to absorb stress if the sup- 
port (such as a tree) moves about in the wind. 

You need a length of antenna wire, two “dog bone” anten- 
na insulators and support ropes. Generally speaking, strand- 
ed copper wire is the best for an outdoor antenna, as solid 
wire tends to kink more than stranded and is more easily bro- 
ken under stress. I suggest 14-gauge, 7-strand bare copper 
wire. This comes in a 70-foot length, which is just right to 
do a good job. In a pinch, you can use solid, enamel-coated 
magnet wire as a temporary antenna. Insulated wire will also 
work alright, as radio signals easily penetrate the insulation. 

Place a dog bone insulator on each end of your flat-top sec- 
tion. Just loop the wire through the insulator hole and twist it 
back on itself (Fig. 2). You don’t have to strip the insulation 
(if any) from the wire or solder these connections, but you do 
have to solder the down-lead wire to the flat-top wire. 

Most builders make the down-lead portion of the antenna 





Figure 6. 


out of insulated hookup wire that can slip under the window 
when it’s closed. It is a good idea to use insulated wire in 
any case so that inquisitive hands (kids) can’t actually touch 
the copper conductor. (There was an instance in the past 
where a child received a shock by touching a bare antenna 
wire because of a defective component in an old tube-type 
radio that placed voltage on the antenna.) Length of the anten- 
na is not critical. At a minimum, I’d say that antenna plus 
down-lead wire should be at least 50 feet long and any over- 
all length up to 125 feet is alright. Bear in mind that a long 
antenna may cause receiver overload, especially if you live 
near a local broadcast station. 

You can get an antenna kit that has all the parts you’ II need 
to erect a good 75-foot “sky-wire,” including a 50-foot insu- 
lated down-lead and appropriate insulators. 

The down-lead wire is soldered to the antenna end near- 


est your receiver. Strip the insulation off the wire down about 
two inches and wrap the exposed portion around the anten- 
na wire. This joint should be soldered and then wrapped with 
RF connector sealant tape. This pasty material will protect 
the joint from the weather and inhibit corrosion of the wires. 

Place the horizontal portion of the antenna as high in the 
air as you can. Don’t fasten the end to a utility or telephone 
pole! That is dangerous, and it is an invitation for noise pick- 
up from the lines. 

Actually, the antenna doesn’t have to run horizontally. It 
can slant up or down, or run in a zig-zag fashion to avoid 
obstacles. You can tie it in position with nylon cord, which 
is impervious to the weather (see Fig. 3). 

The first choice is to run the wire in the clear, but if you 
have a two-story home and the roof is non-metallic (wood 
or composition shingles), you can lay the antenna directly 
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on the roof or mount it slightly above it. A chimney is a good 
tie-off point. The direction in which the antenna wire runs is 
not important. Exotic beam antennas have to be oriented with 
respect to a distant area you wish to receive, but such is not 
the case with this sky-wire, as it is relatively nondirectional. 

Leave a little slack in the antenna, especially if one sup- 
port rope is tied to a tree. Once the antenna is erected, bring 
the down-lead wire into your home and attach it to the anten- 
na terminal of your receiver and enjoy! 

Finally, note that the down-lead need not be connected to 
the end of the flat-top wire. If it is more convenient, attach 
it at any point along the wire (see Fig. 4). 


The Indoor Antenna 


Those listeners living in apartments or rented property 
sometimes find, to their sorrow, that the landlord or proper- 
ty manager takes a dim view of an antenna wire running over 
the premises. Then, too, some residences have a clause in 
their lease or sales contract prohibiting outdoor antennas. A 
solution to this problem is to place your antenna indoors. If 
you have an attic area, string the antenna up there. Some lis- 
teners have found that a short wire clipped to the metal frame 
of a sliding window or door serves as a good antenna. A wire 
tacked around the ceiling of a room will work, too. 

One listener hooked his down-lead wire to a downspout 
of the rain gutter and reported good reception. There are 
many solutions to this problem if you look about you. But 
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don’t try hooking your antenna to any electric power or tele- 
phone line. Again, that’s dangerous, and, in addition, might 
destroy your receiver. 


A Vertical Receiving Antenna 


The obvious advantage of a vertical antenna is that it takes 
up very little ground space. It can be made of tubing and bolt- 
ed to a chimney, or made of insulated wire and supported 
inside a tree (see Fig. 5). 

The main disadvantage of the vertical antenna is that it is 
very responsive to static and man-made noise—more so than 
a horizontal antenna. Some communication receivers have a 
noise blanker which will help to overcome this annoying 
problem. I suggest if you live near a busy highway avoid a 
vertical antenna because of the automotive noise pickup. 
Having said that, the fact remains that a vertical antenna func- 
tions as well as a horizontal antenna. It can be mounted 
against the wall or on the roof of a house and no support is 
needed for the top end (see Fig. 6). 

Sections of TV-mast make a good self-supporting vertical 
antenna. One 10-foot and one five foot section will do the 
job. Plenty of hardware exists to mount the antenna to a 
chimney, to the roof, or to a wall . The mast sections should 
be fastened together to form a good electrical connection. 
Self-tapping screws, or pop-rivets will do the job. The last 
stepis to run an insulated lead-in wire from the vertical anten- 
na to your receiver. 

Most users of vertical antennas have come to the conclu- 
sion that a mast length of 15 feet is sufficient, considering 
that the lead-in wire length counts as part of the antenna. 

There’s no reason a vertical antenna can’t be taller, but 
that involves the use of guy ropes to steady it. I don’t think 
it’s worth the effort to use a length greater than 15 feet. 

Generally speaking, your antenna doesn’t have to be 
installed in either a vertical or a horizontal position. Don’t 
be afraid to use a tilted wire for an antenna. As long as you 
get the antenna up in the clear, away from nearby objects, 
antenna positioning is relatively unimportant. Survey your 
available space and use your imagination! 


The Indoor Amplified Shortwave 
Antenna 


A recent exciting new electronic development is the indoor 
amplified shortwave antenna. This is a compact, battery 
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operated device that combines a short whip antenna with a 
sensitive, tuned signal amplifier (see Fig. 7). It’s powered 
from internal batteries or from an AC adapter. The tuning 
range is 3 to 30 MHz in two bands. 

Amplifier gain is adjustable to suit your receiver and the 
device is tuned to the frequency range to which you are lis- 
tening. Reception rivals that which you would enjoy with a 
much larger outdoor antenna. Some listeners use both an out- 
door antenna and an indoor amplified antenna unit, switch- 
ing back and forth between them for best reception from a 
particular station. If you’re restricted from using a larger 
antenna, this is the solution for you. Check your receiver to 
see if it has an antenna jack suitable for use with the ampli- 
fied antenna. 


The Dipole Antenna 


The dipole antenna (see Fig. 8) is very popular among 
shortwave listeners and radio hams. In its simplest form, it 
is a single-band device, that is, its length is cut to provide 
superior performance on one specific shortwave band. The 
drawback of the dipole is that its performance falls off badly 
as you tune away from the band for which it is designed. It’s 
a specialty antenna and is often used as an alternative to, or 
in addition to, a single wire antenna, such as described pre- 
viously. I don’t think it is the best antenna for a beginner who 
wishes to tune all bands, but I think it is a fine antenna for 
an advanced listener who wishes to concentrate on one fre- 
quency range. Generally speaking, a dipole is useful over a 
span of about 1 MHz. For example, a dipole cut for the 15 
MHz broadcast band will perform efficiently over that range, 
but it will be a poor performer on, say, the 9 MHz band. 

The dipole length is related to the frequency of reception 
in MHz (megahertz) by a simple formula: 


Dipole length (in feet), tip-to-tip = 468/frequency in MHz. 


For example, suppose you want a dipole antenna for the 
25-meter broadcast band (approximately 11 to 12 MHz). The 
center frequency of the band is 11 MHz. Plugging 11 in the 
formula provides a dipole length of about 39.66 feet, or 40 
feet, rounded to the nearest foot (dipole lengths are not very 





critical). Or, if you want a dipole 
for the 49-meter broadcast band 
(approximately 5 to 6 MHz), the 
overall length (based on a center 
frequency of 6.05 MHz) is about 
76 feet. Get the idea? Dipole 
dimensions for the most popular 
shortwave broadcast bands are 
given in the illustration. 

The dipole wire is split in the 
center by an insulator and the two 
ends are connected to acoax cable 
used as the lead-in. The center 
conductor of the coax is attached 
to half of the dipole while the 
shield is connected to the other half. The coax of choice is 
RG-59/U. 

A special dipole center insulator is available which sup- 
ports the dipole wires and provides a connection to the coax 
line. I recommend you buy one of these special insulators, 
as wiring the coax to the dipole can otherwise be a tricky 
process since it’s necessary to make the junction waterproof. 
The center insulator requires a matching plug, type PL-259 
plus a UG-176 reducer to fit RG-59 cable. The plug at the 
receiver end of the coax depends upon the antenna terminal 
connections of the receiver. You can sometimes buy coax 
with the plug and reducer attached. Ham handbooks give 
information on attaching the plug to the coax if you decide 
to make your own connection. 

The length of the coax line is unimportant. Listeners have 
used lengths up to 100 feet in order to place the dipole in an 
advantageous position. 

Note that the dipole is most responsive to signals arriving 
at right angles to the wire. Signals arriving off the ends of 
the antenna are attenuated to a noticeable degree. Some lis- 
teners place two dipoles at right angles to each other, using 
separate feedlines, and switch back and forth between the 
antennas for optimum reception. 

Remember, the dipole is a single-band receiving antenna 
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and not an all-purpose one. It does what it is supposed to do 
very well, but it has its limitations. 


The Multiband Dipole 


For good reception on two or more bands, dipoles may be 
connected in parallel at the center point (see Fig. 9). The free 
ends of the dipoles should be separated a few feet from each 
other, but they may run in any plane, not just in the vertical 
plane, as shown in the drawing. For example, dipoles cut for 
the 25-, 31-, and 41-meter bands may be connected in par- 
allel for superior reception on these three bands. A more com- 
plex dipole, suitable for operation on 10 bands is discussed 
in the next section. 

Both the single and the multiband dipoles may be erected 
in an inverted-V configuration from a single high support, 
placed at the center. The ends are tied off to convenient sup- 
ports high enough above ground so that someone will not 
inadvertently walk into them. 


The Multiple V-Dipole 


In order to overcome the frequency restriction of the 
dipole, a multiple wire, inverted V-shaped dipole is avail- 
able which is responsive to the 10 major international broad- 
cast bands (see Fig. 10). In addition, because of the multiple 
wires, the antenna works well on frequencies outside the 
broadcast ranges, so good reception is possible over the 
whole HF spectrum from about 4 to 30 MHz. The antenna 
can be mounted in the attic in an inverted-V position. It can 
also be mounted outdoors on a single mast, or attached to the 
roof eaves. The overall length of the V-dipole is 65 feet. 

A suitable length of RG-59 coax cable equipped with a 
coax connector and reducer to fit the dipole receptacle is 
required. The connector is a PL-259 plug plus a UG-176 
reducer. 


Antennas for “Tough” Situations 


Living in a mobile home? A condominium? An area which 
frowns upon outside antennas? Cheer up. All is not lost. If you 
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live in a wood frame or masonry building, I suggest you use 
an indoor antenna. Aluminum siding presents a problem, and 
most listeners report poor results when an indoor antenna is 
used with this type of construction. A few find an indoor anten- 
na works alright if the radio signal can enter via a window or 
a wood roof. Check it out. Generally speaking, an outdoor 
antenna is mandatory when the receiver is in a metal struc- 
ture. High-rise apartments with a steel frame fall in this cate- 
gory, too. 

You can use an “invisible” outdoor antenna with good 
results. The single-wire antenna is made of #24 or smaller 
“magnet” wire. Insulators are home-made of small diameter 
clear plastic rod, and the antenna is supported by twine or 
fish line. If the antenna is 15 or 20 feet in the air, it is very 
hard to see from the ground! 

An invisible antenna is fragile though, high winds, icing 
or acollision with a bird can quickly bring it down. However, 
it works, and works well. I had an invisible antenna at my 
summer home a few years ago. It ran from the roof of the 
house to a pine tree about 80 feet away. Five years later, when 
we sold the house, it was still up, and the new owner never 
noticed the antenna until I pointed it out to him. 

If you live in a high-rise, you face a different problem. One 
solution is to lower an invisible antenna wire down the out- 
side of the building. You can hold it out from the wall with 
a small stick or wood rod. Place it so it doesn’t pass in front 
of a window beneath you. To play it safe, you can haul it in 
when you are not using it. Try to keep it two or three feet 
away from the side of the building. Don’t worry if it doesn’t 
hang straight. 

Another idea is to use the metal rain gutter or porch rail- 
ing of a building for an antenna. This often works surpris- 
ingly well. Merely run a wire with an alligator clip on the 
end to the gutter or railing and clip it on, making contact to 
the metal surface. 

If you are in a wood frame building with an attic, that is 
an ideal place for an antenna. Or, the antenna can be laid on 
a wood shingle or composition roof, as I mentioned before. 


The Ground Connection 


Every schoolboy knows you must havea ground on a radio. 
Right? Well, maybe so back in the days of your grandpap- 
py’s battery operated Radiola receiver. Today’s receivers, 
however, have an internal radio ground through the AC 
power cord and often don’t need an external ground con- 
nection at all. There is one exception to this statement. If you 
do a lot of listening in the broadcast and longwave bands, or 
in the shortwave bands below 5 MHz, you might achieve a 
reduction in man-made noise with a good ground connec- 
tion. Noise often enters the receiver via the power cord and 
often this racket can be reduced or eliminated with a good, 
multiple ground (see Fig. 11). 

This connection is made up of three short ground rods dri- 
ven into the soil and connected to each other. The only advan- 
tage of a long ground rod is that you get good exercise pound- 
ing it into the soil. Two-foot long rods are good enough. Buy 


Soldering Techniques for Wire Antennas 


. Connections between antenna wires, or between wires and 
‘coax, must be strong mechanically and also make good electri- 
cal contact. A solderless mechanical connection may work loose 

or corrode, causing an intermittent connection between he wires 
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To do the job, you need the right tools. I prefer a soldering 
gun over an iron because it heats up and cools off rapidly and 
the heating element i is not directly exposed to cold weather. In 
order to bring the wire up to temperature, you "II need a husky 
gun, of 100-watt capability. Electrical solder (as opposed to 
plumbing solder) should be used. Rosin-core solder should be 
used for electrical work. 

The secret to successful soldering i is to have the joint hot 
enough and then to bring the solder to it. As you touch the sol- 
der to the joint, apply the gun tip at that point. The solder will 
melt smoothly and flowoverit, 

Once the joint is completed, it must be protected from the 
weather. The best protective material is outdoor RF connector 
sealant . This is a tape-like, pasty substance which can be mold- 
ed around a connection to form a flexible, waterproof wrap. It is 
excellent protection for all electrical connections exposed to the 
weather n 


an 8-foot rod and cut it into three sections. Drill a hole for a 
connecting bolt in one end and drive the other end into the 
ground. The rods should be about three feet apart. Connect 
the rods together with bolts and lengths of ground wire, then 
run a single wire to your receiver ground. The longer this 
wire is, the less effective will be the ground. 


The Long, Low Antenna Wire 


Some experimenters have found that a very long, low wire 
is effective for shortwave reception at the lower frequencies 
(below 10 MHz). The low wire has inferior signal pickup, 
but it picks up static and man-made noise even less, so there 
is an overall improvement in signal-to-noise ratio. One pop- 
ular design consists of 200 to 300 feet of insulated wire placed 
directly on the ground. Another installation consists of about 


150 feet of wire run along the top of a wood fence. Signals 
are quite weak with these antennas, but reception is very 
quiet. It is easier to understand a weak signal with little back- 
ground noise than a much stronger signal with plenty of 
noise. You will have to experiment with a low antenna. The 
best way to check it out is to compare results with a high wire 
antenna. In some cases, the long, low wire may be better than 
the higher wire. 


The Antenna Experimenter 


Experimenting with antennas is a lot of fun. Many enthu- 
siasts have several antennas of different types, running in 
different directions. They choose the antenna that will give 
the best results on the shortwave band of interest. Wire is 
cheap and a big roll of it will give you a lot of enjoyment 
(and good exercise) putting up experimental antennas. Put 
up an antenna of your choice and enjoy good listening! E 


Products in this Article 


For a one-stop source of antennas and accessories men- 
tioned in this article, consult your Radio ees Catalog, 
Parts and catalog numbers are as follows: 


Part 
Plug-in AC interference filter 
#20 solid hookup wire 


15-1111 
RBR 





Electrical clip 
Portable Shortwave Antenna 


14-gauge, 7-strand bare copper wire 


Enamel-coated magnet wire 
Dog bone insulator 
Insulated hookup wire 
Antenna kit 

RF connector sealant tape 
10-foot section TV-mast 
5-foot section TV-mast 
Mount (antenna to chimney) 
Mount (antenna to roof) 
Mount (antenna to wall) 
Indoor amplified shortwave antenna 
RG-59/U coax 

Type PL-259 plug 

UG-176 reducer 

Inverted V- -shaped dipole 
RG-59 coax cable 

PL-259 plug 

Ground wire 


Soldering gun, of 100-watt capability 


Rosin-core solder 
Outdoor RF connector sealant 
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270-356 


218-1374 


278-1345 


278-1336 


278-758 
278-1645 
15-843 
15-842 


15-8300 597 


15-516 


15-886 
20-280 


278-1315 


7278-205) 


278-204 


DIS 


278-205 


` 15-035 


64-2193 


64-004 
278-1645 





In Review: 


Radio Shack 22-305 
Freguency Counter 


By Ed Juge, ٤0 


counter, but hate to pay the high prices advertised by 
many manufacturers today, check out the new Radio 
Shack unit, the 22-305. 

Counters are extremely useful for setting transmit fre- 
quencies of HTs and other transmitters. Used properly, 
they’ re helpful in tuning intermediate circuits and signal trac- 
ing, adjusting receiver master oscillators, and any number of 
other tasks. A counter will never go to waste in the hands of 
a ham, CBer or electronic hobbyist. 


|: you’ve been wanting a good, portable frequency 


Let’s Take a Look 


The first thing you notice about Radio Shack’s new counter 
is its heavy-duty, rugged look and feel. It looks like a very 
high-quality piece of equipment, not—like so many today— 
something mounted in two pieces of bent metal. Yet its com- 
pact size lets it fit easily in a shirt pocket. 

The large eight-digit display is a pleasure to use. Because 
it’s an LCD display, it is actually easier to read when you 
use it in direct sunlight. The backlighting is a trifle dim, but 
is more than adequate for night use. 

The nominal frequency range of the 22-305 is 1 MHz to 
1.3 GHz in two ranges, with the break at 50 MHz. You will 
find, however, that it will operate above and below that range 
with somewhat reduced sensitivity. A hefty 19-inch tele- 
scoping antenna (supplied) attaches to a BNC fitting on the 
top of the case for measurement of nearby transmitters. A 
cable (not supplied) can be used for direct frequency mea- 
surements. Switches select power on/off, 50-Ohm or high 
impedance input, and frequency range above or below 50 
MHz. Two push switches toggle between slow and fast gate 
speed and turn the backlighting on for several seconds. If 
you hold the button down for at least two seconds, the light 
will stay on until you turn off the counter. 

The counter uses four “AA” batteries, or can be powered 
from a 9 Vde adapter (Radio Shack part no. 273-1455 or 
equivalent). The adapter uses a center-negative plug, and must 
supply 300 mA of current at 9 Vdc. When batteries are used, 
a small internal switch must be set for either alkaline or nick- 
el-cadmium (NiCd) battery type. When NiCd batteries are 
installed, they will be charged when an AC supply is attached. 
Radio Shack suggests replacing alkaline batteries every year. 
To warn you of low AC voltage or a low battery, a decimal 
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The rugged, compact Radio Shack 22-305 Frequency Counter. 


point will light to the right of the digit farthest right (and you’ Il 
probably get erroneous frequency readings as well). 

Be careful to set the frequency range switch properly. If 
you don’t, you’ll get an incorrect frequency reading. Gate 
speed is either slow (display updated every 1.28 seconds and 
reading down to the nearest 100 Hz) or fast (almost instan- 
taneous display and 1 kHz resolution). 

Measuring the frequency of an amateur transmitter is as 
simple as extending the antenna and pressing the transmit- 
ter’s push-to-talk switch. If you connect an optional coaxial 
cable, you can measure frequencies from an oscilloscope or 
other high-impedance input probe. Be sure not to exceed 
1.4 V peak-to-peak, or you might damage the counter. 

Radio Shack rates the counter’s accuracy at | part per mil- 
lion +/- 1 count on the least-significant digit. The display 
update rate is 128 mS or 1.28 seconds (fast or slow gate). 

I have used a number of counters and looked over a num- 
ber of others. This is by far the most professional and rugged 
unit I have found marketed for amateur or CB radio use. The 
price ($99.99) makes it truly affordable for just about any- 
one. Check it out! E 











We're America’s Supplier of Communications Accessories! 


Communications enthusiasts trust Radio Shack for the “extras” they 
need. Take the sting out of static with one of our performance-boosting 
antennas for home or car. Or, add an extension speaker to keep the sig- 
nals coming in loud and clear. 


No matter what your favorite “band” is, Radio Shack offers a complete 

line of receivers and accessories to help you get the most from your 
home, mobile or portable communications equipment. Drop by 
today— we're right in your neighborhood! 
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So, you're going to buy a Citizen's Band radio. Which 
one is best for you? Here are some of the offerings 


from Radio Shack. 
By Walter G. Green Ill 


Chairman, REACT Citizen’s Band Committee 


ow that you’re considering purchasing a CB radio, 

the choices probably seem endless. There are so 

many different kinds. And what about features? 
Well, try not to feel overwhelmed. There are a few simple 
questions you can answer for yourself that will help guide 
you in your search. 

The first big question is, of course, “Do I need a CB, or is 
another type of radio best for my needs?” If you’ re interest- 
ed in radio as a hobby and are technically inclined, the greater 
flexibility that amateur radio offers may make CB a second 
choice. Amateur radio may also be a vital safety tool if you 
live or play in very remote areas. If you’re a coastal boater, 
a Marine VHF radio will give you reliable communications 
with the Coast Guard when disaster strikes. However, if you 
want local communications for business, public service, or 
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fun, or a way to talk to family members in another car on a 
long trip, or a way of summoning help on an interstate high- 
way, Citizen’s Band is probably your best bet. 


Today, this question is almost moot—the answer is 40! 
With the exception of some handheld radios, all modern CBs 
are now 40-channel radios. When CB went to 40 channels 
in the 1970s, the FCC withdrew the “type acceptance” for 
older 23-channel radios. Basically, this means they no longer 
met technical requirements for signal quality and suscepti- 
bility for generating interference. The 23-channel units are 
not supposed to be resold, although there are a lot of second- 
hand units out there. It’s very hard to find people who know 

















how to fix them, parts are often impossible to find, and their 
signals can cause interference with several household appli- 
ances. All in all, it’s a bad buy, unless you are a collector. 


CB radios come as base, mobile, or handheld radios. Base 
radios are so called because they’re used as a base radio sta- 
tion, meaning in a fixed location. A base CB is your best 
choice if you intend to use the radio for personal enjoyment, 
like simply talking to other CB operators, or if you are inter- 
ested in public safety work. A base station at home also 
allows you to communicate with other family members who 
have mobile radios. And, if you are using a CB for business 
or farming, the base can save you a lot of time: CB base units 
run on standard household power—you plug it in, connect 
an antenna, and you’re operational. 

Base AM (more about AM and SSB later) models are lim- 
ited to 4 watts output power, so your antenna and its loca- 
tion is critical. A high-quality, high-gain antenna in a good 
location (with top quality coax cable connecting it to the 
radio) results in a station that can usually be heard for 20 
miles. Good antenna location means height above the 
ground. Because much of CB operation is line-of-sight, the 
signal from your radio antenna must travel straight to the 
other antenna. One antenna must “see” the other. By law, 
your maximum antenna height is 60 feet above ground or 20 
feet above the structure on which it is mounted. On flat 
ground, a 60-foot antenna can see about 8 miles, one that’s 
36-feet high about 6 miles, and a handheld at face level about 
2 miles. In a worst case scenario, using an inexpensive anten- 
na, with poorly installed, old coax in a location blocked by 


(Left) A handheld CB transceiver with detachable antenna. 


(Below) If you're concerned about someone stealing your mobile 
CB,use the Radio Shack slide-mount, catalog number 21-566. 






buildings may achieve a mile 
range. ld suggest using the 
Radio Shack Crossbow Base 
Antenna (Radio Shack catalog 
number 21-1549). It’s 16 feet 
high and constructed of rugged 
fiberglass. You connect it to 
either your existing mast (up to 
15/4 inch diameter) or high-qual- 
ity aluminum poles, as shown in 
the Radio Shack catalog. 

There are different types of 
base radios. You can get one with 
controls that basically turn the 
unit on and off (volume control 
and squelch) or one with a lot of 
meters, switches, and knobs to 
turn. In spite of what you may 
hear, for most operators, there is 
not much difference in actual 
radio performance. After all, performance is what matters, 
right? To talk to your friend down the street, you don’t need 
a top of the line radio. If you’re buying a new base to learn 
about the technical side of radio, because your operating loca- 
tion is not very good, or to answer weak emergency calls for 
help, then the bells and whistles become more important. The 
meters for signal strength, SWR (standing wave ratio), mod- 
ulation, etc., help you determine how your radio and anten- 
na system are working. The controls, RF gain, noise limiting, 
noise blanking, microphone gain, etc., all help you adjust 
what you hear for varying conditions. For most people, the 
best way to buy a base is to pick a moderately-priced piece 
of equipment as a first radio. When you’re more experienced 
and have found your particular interests, consider upgrading 
to top-of-the-line units such as the TRC-492 (21-1549) which 


The crossbow base antenna. 
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has automatic noise limiter and blanker circuits, plus emer- 
gency Channel 9 and 19 buttons, an RF gain control, signal- 
strength and channel LEDs and jacks for an external speak- 
er and headphones. 


What About Single-Sideband? 


CB base and mobile radios are available in both AM or sin- 
gle-sideband (SSB) models. An AM signal occupies a rela- 
tively broad section of a radio frequency. The advantage to an 
AM-only CB is that it’s simple and inexpensive to manufac- 
ture, so you’ ll spend less money for an AM-only CB. The dis- 
advantage is that the signal takes up a lot of radio space. SSB 
takes the normal AM (amplitude modulated) radio signal and 
modifies it to concentrate the signal in a narrower amount of 
radio frequency (either a lower or upper sideband). The sig- 
nal is stronger (SSB radios are allowed 12 watts output, ver- 
sus 4) and range is therefore greater (all things being equal, 
about twice the range of a typical AM CB). A second advan- 
tage is that there is a group of operators specializing in SSB 
as a hobby. Sideband users can receive registered numbers 
from the SSB Network, Box 908-A, Smithtown, NY, 11787 
for a large self-addressed stamped envelope. This group is 
considerably more fun to talk to than many who only use 
Channel 19! Most sideband activity is on LSB channels 36 to 
40. The TRC-465 (21-1567) is a 40-channel AM, plus upper/ 
lower sideband mobile CB that includes an auto-noise limiter, 
RF gain, PA jack, and costs $169.99. 

The disadvantages to SSB? Well, for one, price—though 
the difference is not really that much. Also, you need at least 
two people with SSB radios to talk on sideband, and in many 
parts of the country there just isn’t that much SSB activity. 
Finally, no one monitors SSB channels for emergency calls. 
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The Radio Shack SWR/Power meter, catalog number 21-524. 


Mobile CBs 


Mobile radios are ones that operate in mobile locations, 
most commonly in cars, but also in boats and aircraft. A mobile 
unit makes sense if your primary need for a radio is when you 
are on the move. Mobile radios, such as the Radio Shack TRC- 
482 (21-1551), can come with all the sophistication of base 
radios. Some models have even allowed operation on multi- 
ple channels at the same time or reception of National Weather 
Service broadcasts. They do require some work in installa- 
tion. If you feel really comfortable working on your car’s elec- 
tronics, you can do the job yourself. A quality installation by 
a professional technician, however, can save you a lot of pos- 
sible car problems later. 

Most of the advice for choosing base stations applies to 
mobile radios as well. If you need the CB to talk to your 
friends around town, a less expensive model, such as the 
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TRC-479 (21-1519) will do the job. But, if you’re someone 
who needs the performance, such as severe weather spotter 
or a traveler to fairly unpopulated areas, the added features 
of a more expensive rig will make a difference. 

In mobile radios, antennas are even more important than 
they are in a base installation. Good placement on the vehi- 
cle to get the maximum value of the car’s body in reflecting 
the signal will double or triple range. A good mobile anten- 
na system can reasonably be expected to send a signal three 
to four miles on level ground, and five to eight miles is pos- 
sible. With a high performance antenna system, such as the 
Radio Shack Twin Truckers (21-945), which is also great for 
mounting on truck/van mirrors, I have seen operators easily 
communicate 15 miles in disaster exercises on AM mobile 
CB radios! An ideal location for a magnetic-mount antenna 
is the center of your vehicle’s roof. One such antenna, the 
Radio Shack Deluxe Magnet-Mount (21-960), includes a 54- 
inch whip. There are no holes to drill; simply place the anten- 
na on the vehicle, connect the cable to your rig and you’re 
in business. This type of antenna is particularly useful for the 
traveler who isn’t interested in a more permanent antenna 
installation. There’s also a CB/AM/FM antenna if you’re 
concerned about the appearance of extra antennas on your 
new vehicle. 


Handheld CBs 


Finally, there are handheld radios, also called portables or 
walkie-talkies. Handhelds can offer up to 4 watts in output 
power, although many are 3 watt, 2 watt, 1 watt or 300 mil- 
liwatts and all are AM. Although you’ آ1‎ see handhelds adver- 
tised as 5- or 7-watt radios, they still only transmit about 3.5 
to 4 watts RF signal. CB radios can legally only have 5 watts 
input, which yields about 4 watts output. Period. A 4-watt 
signal from a 5-watt radio is the same as 4 watts from a 
7-watt radio. 

The more expensive models have all 40 channels, although 
you can find 6, 5, 3, and 2-channel models. Radio Shack has 
three handhelds with 40-channels and the maximum legal 
power (5 watts input, 4 watts output). These range in price 
from $79.99 to $139.99 Depending on your needs, other 
models with fewer channels and less power, ranging from 
$29.99 to $59.99, might suit you. These units include 
Channel 14 crystals, with space for one or two more chan- 
nels. Extra crystals are $4.99 per pair. Always include 
Channel 9 as one of those crystals for emergency use (if you 
have more than one radio, put Channel 9 in the same slot in 
each radio). Make a label with your channel assignments and 
tape it to the radio with waterproof tape. There are few things 
funnier than watching two people trying to figure out at night 
in the rain which channel is which on six-channel radios. 

Obviously, the big advantage of the handheld is portabil- 
ity. You can now find 40-channel, 4-watt radios that fit eas- 
ily in a brief case or backpack. They are convenient for work 
as well as for a variety of recreational uses. The disadvan- 
tages are range and battery operation. Typically, because you 
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are limited to either a telescoping whip or flexible rubber 
duck antenna, maximum range is about three to four miles 
under good conditions. The lower-powered units will give 
you less range—a 300-milliwatt radio is probably good for 
use under a half mile in most situations. 

Power is the other disadvantage. If you use a handheld as 
a portable radio, be prepared to replace batteries every eight 
hours under normal use (when you are actually transmitting 
less than a tenth of the time). This will vary depending on 
battery quality. But, frankly, most portable radios, depend- 
ing on how loud you keep the volume and how frequently 
you transmit, eat batteries! Convenient rechargeable batter- 
ies are becoming more and more popular, however, they do 
work and are worth the investment if you use your radio a 
lot. The charger (21-516) simply plugs into the recharge jack, 
or you can operate the rig from your car, truck, RV or boat’s 
12-701: battery. The Radio Shack 12VDC power cord (270- 
1533) is eight feet long and plugs into the DC power jack. 


A Word about Theft 


These days it pays to be extra careful when installing 
mobile radio equipment. It takes a thief only a few seconds 
to pry your CB from under the dash, so do what more and 
more CBers are doing—use a slide-mount such as the Radio 
Shack 21-566. At only $17.99, it’s cheap insurance against 
theft! All your CB’s cables, including antenna, connect to 
the fixed part of the bracket that attaches under your vehi- 
cle’s dash. The other part of the bracket is attached to your 
radio. Simply slide the radio/bracket in and out when park- 
ing your car. The radio goes with you, not with a thief! 
Coupled with the magnetic-mount antenna, that you’ve 
removed from the roof, you have just theft-proofed your CB 
installation. An alternative to using the slide-mount for your 
radio is to use the Radio Shack Portable Hump Mount (21- 
540) and a cigarette lighter adapter plug. 


The Emergency Radio Systems 


One special type of handheld radio is the emergency glob- 
al radio. Designed to be carried in your car for use only dur- 
ing roadside emergencies, they’re not designed to be used at 
highway speeds or as a day-to-day primary radio. They are 
typically battery powered with a magnetic mount antenna. 
The Radio Shack TRC-463 (21-1558) costs $69.99 and 
includes all 40 channels, an emergency Channel 9 priority 
switch, magnetic mount antenna, cigarette lighter power cord 
and storage case. The TRC-460 (21-1559) is also battery 
operated (in case your vehicle battery is dead) and includes 
a U.S. Weather Service receiver. It costs $89.99. 


Don't Forget the Accessories 


When you purchase a CB radio, you’ ll also have a choice 
of accessories. It’s easy to come back later, if you must, but 


plan your installation before you walk in the store. Some 
things that can help your handheld include: 


e A separate microphone. Not every handheld will accept 
a microphone, but, if yours will, holding the radio up at arms 
length and using the microphone may give you an extra mile 
or so range when you need it. It also makes it a lot easier to 
use the radio as a backup mobile radio. 


e Antenna adapters. Check to see if an antenna adapter can 
be attached to allow you to use a vehicle, or even base, anten- 
na. A 4-watt output handheld is as powerful as a base or 
mobile (remember, 4 watts is 4 watts) and gives you an emer- 
gency backup. In a recent power failure, I was able to keep 
my public safety station running by using my handheld and 
attaching an antenna adapter to the coax, which, in turn, con- 
nected to my outdoor antenna. The people whose calls for 
help I answered didn’t know the difference. 


e Flexible antenna. If you go into the woods with your 
handheld or if you are going to use it in tight places, a flex- 
ible “rubber duck” antenna is a lot less likely to break or 
bend. The tradeoff is that, because it is shorter, your range 
suffers. A rubber duck antenna on a CB is probably good for 
about a mile in most situations, but a mile or so is better than 
trying to operate with a broken antenna! 


e Spare metal rod antenna. Metal telescoping rod anten- 
nas give you antenna length and thus more range. Always 
buy a spare antenna and put it safely away where you won’t 
lose it. (I probably have five or six of every handheld radio 
antenna ever made, as I keep buying spares because I can’t 
find the one I bought last month!). Spares are usually sim- 
ple to install and will get you back on the air quickly. 


e Protective carrying case. A handheld radio, whether CB, 
ham or scanner, takes its share of bumps and bruises. The 
Radio Shack Protective Carrying Case, 20-004 for $9.99 is 
an excellent investment that protects your handheld from 
dust and water and the abuse handhelds often receive. 


e Power supplies. A vehicle cigarette lighter power cord 
or base power supply saves your batteries when operating 
the handheld as a mobile or base. The Radio Shack Power 
Supply (22-120) is only $39.99 and is rated at 2.5 amps con- 
tinuous—enough to power your mobile CB from AC. 


e Extension speaker. Available from Radio Shack as either 
an amplified model or standard model, these speakers dra- 
matically improve the sound of smaller mobile CB speak- 
ers. You can mount them anywhere in your vehicle (without 
obstructing your vision). 


e SWR/Power Meter. Many operators leave an SWR meter 
in their antenna line permanently to measure standing wave 
ratio and power output. It’s an indicator of antenna system 
performance that’s hard to beat. 


I hope that these tips have helped you make your decision. 
Once you do purchase your CB, I’m sure that you’ll find it 
an excellent traveling companion on those long trips, a way 
to locate highway trouble spots and a great way to stay in 
touch with family and friends. Ea 
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There are three things not to buy: a power amplifier, a modi- 
fied radio, or an echo chamber. Power amplifiers or “linears,” are 
a big deal among illegal operators who want to send their signal 
across the US (you are limited to contacts at no more than 155 
miles by law!) or who want what they call, “real talk power.” 
But, they also splatter their signal across as many as a dozen chan- 
nels locally, making communications for other people virtually 
useless—including emergency highway safety, disaster, and 
search and rescue communications! The amplified signal often 
interferes with other communications services and degrades the 
signal quality of the CB itself. The FCC takes a dim view of this 
and, from time to time, confiscates radios and frequently fines 
operators thousands of dollars. If you want to talk across the coun- 
try, study for your amateur license. Be part of the system, not 
someone who tries to operate illegally. | 





| Modified radios are bad news. You literally don’t know what | 

_has been done to the radio. It may be transmitting a signal on a 

| wide variety of frequencies other than the intended one. The chan- | 
nels assigned to CB cover radio frequencies between other ser- | 
vices, including military, search and rescue, and business services. 
If someone tries to sell you a CB with “special low and high band — 
channels” it is operating outside the legal frequencies. You end up | 
interfering with other legitimate radio operations - even endan- 
gering lives. The FCC doesn’t think much of this and routinely 

takes operator’s money and radios for not being very bright. 

Echo chambers reverberate your voice. They’re ok if you’re a 

| rock star, but usually the only person who thinks the effect is neat 
is the person with the echo chamber or someone who wants to be 
as hard to understand. The surest way not to get help when you 
need it is to use one of these gizmos. Public safety communica- 
tors don’t have the time to try to figure out your message from 
among the electronic garbage you are sending out. 
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Radio Shack 


unless you happen to live in or near downtown Mos- 
cow. That’s the address of the first Radio Shack store 
in the former Soviet Union. 

The store opened officially in mid-December with lots of 
fanfare, including live coverage by ABC’s “Good Morning 
America” and “CBS This Morning,” as well as a visit by the 
mayor of Moscow. 

Muscovites now have the opportunity to purchase many 
electronic products never before available to Russian con- 
sumers. Communication products including shortwave 
receivers, ham radios, scanners, CBs, antennas and numer- 
ous other accessories are expected to be popular items with 
shoppers. Russia and its surrounding republics may boast the 
greatest concentration of amateur radio operators of any 
region in the world. 

For decades, ham and shortwave radio were the only open 
channels from the Soviet Union to the outside world. Since 
the dramatic changes accompanying Glasnost and the new 
reform movement, the lines of communication have opened 
even wider for Russian citizens. Those who want to experi- 
ence the fun and excitement of amateur radio or those who 


T hirty-one Leninsky Prospect may not sound familiar, 





simply want to listen to news and views from other nations 
can now do so. 

The Moscow store is not Radio Shack’s first foray into the 
international marketplace. Through an aggressive program 
to establish itself as an international retailer, Radio Shack 
stores and dealers are now operating in more than 30 coun- 
tries around the world. Radio Shack International is con- 
stantly seeking new opportunities to put quality electronics 
products within reach of consumers throughout the world. 

Radio Shack has experienced tremendous growth since 
1963 when Charles Tandy bought a handful of Boston elec- 
tronics stores. Today, it is the largest retailer of consumer 
electronics products in the U.S. and is now leading the way 
toward satisfying pent-up demand for quality electronics at 
affordable prices in other nations. 

Our globe is shrinking, in part because of greater com- 
munication among nations. As a leading marketer of highly 
respected communications products, Radio Shack is playing 
a significant role in improving this communication. 

Next time you’re in Moscow why not drop by the Radio 
Shack at Thirty-one Leninsky Prospect. You’ll probably feel 
right at home! = 


Products 


The PRO-43 Programmable scanner 
(Cat. No. 20-300) 


The PRO-43 200-channel programmable scanner is the best 
handheld scanner ever offered by Radio Shack. 

The PRO-43 offers keyboard access to over 48,000 frequencies 
used by police and fire departments, military and commercial air- 
craft, and many other services including the 800-MHz emergency- 
service band. Radio Shack’s exclusive HyperScan® system search- 
es through frequencies at 50 steps per second. 

The triple-conversion Superheterodyne receiver virtually elim- 
inates interference from other frequencies and provides clear recep- 
tion of the selected frequency. 

The PRO-43 is loaded with popular features including a 10-chan- 
nel monitor bank, priority channel selection, 2-second scan-delay, 
keyboard lock, audible low-battery indicator and an easy-to-read, 
backlit LCD display. 

The unit comes with a handy belt clip, detachable flex antenna, 
BNC antenna jack, and jacks for earphones and power adapters. 

Suggested retail price: $349.99, 

(Frequency coverage, MHz): 30-54; 118-174; 220-512; 806-823; 
851-868; 896-999.) 


Micronta SWI/Power Meter 
(Cat. No, 21-524) 


The Micronta SWR/Power Meter is a valuable accessory for CB 
and HF ham radio enthusiasts. 

This accurate instrument is useful in testing and tuning CB and 
amateur radio antennas to achieve top performance. 

The standing wave ratio (SWR) function helps adjust the anten- 
nato the precise length for maximum transmitted power. The power 
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meter function provides accurate measurements of the transmit- 
ter’s peak envelope power (PEP) or average power output. 

The SWR/Power Meter covers 3-30 MHz and handles up to 2000 
watts. It can also be permanently coupled to equipment for easy 
readjustment. 

Suggested retail price: $29.99. 


The TRC-493 Mobile CB with 
Digital Signal Processing 
(Cat. No, 21-1590) 

Radio Shack’s TRC-493 40-channel Mobile CB Transceiver rep- 
resents a breakthrough in CB design technology. 

It features a Digital Signal Processor (DSP) circuit that dramat- 
ically improves audio quality by eliminating background noise and 
static commonly heard on crowded CB frequencies. The DSP can 
be switched in and out as needed. 

Other TRC-493 enhancements include RF gain, squelch, and a 
full-time automatic noise limiter (ANL), for virtually noise-free 
reception. It also features a large LCD channel indicator, a 4-step 
LED signal/power meter, and noise control for adjusting the fre- 
quency response of the audio signal being monitored. 

The emergency channel switch allows instant access to Chan- 
nel 9 for reporting an emergency. 

Jacks are provided for adding optional external personal or pub- 
lic address speakers. 

The TRC-493 comes in a universal mounting kit for easy instal- 
lation in a vehicle. With an optional power supply and base station 
antenna, the TRC-493 can double as a base station transceiver. 

Like all Radio Shack mobile CBs, the TRC-493 includes a micro- 
phone with coiled cord and a locking plug. 

Suggested retail price: $149.99. m 















THEN | INTRODUCED 
HIM TO THE ACTION ای سے‎ 


Now he enjoys radio monitoring with the 80- VHF-Aircraft Band. Monitors aircraft communications 
channel PRO-2030 scanner from Radio Shack. Its between pilots and control towers. 
action bands deliver the most exciting listening of One-Touch Weather Band. Delivers National Weather 


all—news as it happens. Police and fire depart- Service reports and forecasts for the local area. 

ments at work, government services and more. HyperScan™. Searches for new frequencies and scans 
Granddad’s hooked! And no wonder, thanks to: stored frequencies at a fast 50 channels per second. 
800-Megahertz Band. Covers the newer public- You can bet that Granddad’s new PRO-2030 will get a 
service frequencies for reception of emergency real workout. For easy listening to the hottest bands, 
services not heard on many other scanners. he says it’s the only way to go. 


Ratio hobbyists’ headquarters for 73 years. 


v 
۹ 
P AE 


“Up here, having clear communication with 
my partner is a must. We rely on our TRC-506 
hands-free walkie-talkies to keep in touch, and 
they've never letus down.” 


Radio Shack’s rugged, dependable 2-way 
headset radios are lightweight and feature- 
packed! Look what's built into them: 


Dual-conversion superhet receivers 
drastically reduce interference so speech is 
clear-and intelligible. 


The fin Starts Here! 


+ 





49MHz FM operation is ideal for sho kenge 
(up to % mile) applications. Provides clear 
transmission with less noise and زا‎ 
than Citizens Band.) 


Voice-activation, with selectable sensitivity | 
control, helps you keep your hands on what's 
really important. 


“We're serious about our fun. No way we'll set- 
tle for. gear that will leave-us hanging. That's 
why we chosé Radio Shack.” 


